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’ HAS been only within the last six or seven years that the confu- 


sion which had formerly existed concerning benign suppurative 
diseases of the lungs has begun to clear. Far-reaching and rapid 
advancements within these years have reduced these conditions to 
the status of infections in other parts of the body. At the present 
time, the diagnosis is comparatively accurate, the treatment specific, 
and the surgery relatively safe. In the light of our present knowl- 
edge it is perhaps timely to reevaluate the accumulated information 
on the subject and in addition present our own experience which 
shows that with the proper treatment as high a percentage of these 
cases will recover as those with suppurative conditions in other 
parts of the body. 


Tannenberg and Pinner’ in a most important study using rabbits 
set forth several fundamental principles. True atelectasis could be 
produced by completely obstructing a bronchus, but this uncompli- 
cated atelectasis did not lead to lung suppuration or bronchiectasis. 
However, if partial obstruction was produced in the presence of in- 
fection, a pneumonitis resulted which rapidly led to extensive sac- 
cular bronchiectasis in a few weeks’ time. Pneumonia which devel- 
oped in the contralateral lung of those rabbits with unilateral bron- 
chiectasis did not go on to bronchiectasis in the absence of obstruc- 
tion. Some of their rabbits who had developed an obstructive in- 
fective pneumonitis and perhaps early bronchiectasis dislodged the 


*Presented before The Southwestern Surgical Congress, Houston, Tex., Sept. 27, 1949. 
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obstruction between the seventh and tenth day. In these rabbits the 
lung became normal again within thirty to sixty days. 


If these basic experimental findings are applied to clinical bron- 
chiectasis in the human, certain principles can be deduced. 


(1) True uncomplicated atelectasis, which rarely exists in the 
human because complete obstruction of a normal bronchus without 
an infective factor seldom occurs, does not ordinarily lead to per- 
manent lung damage. 


(2) The pathogenesis of bronchiectasis in the human is partial 
obstruction plus infection which causes an obstructive pneumonitis, 
not atelectasis. 


(3) Bronchiectasis can develop rapidly in a matter of two or 
three weeks if obstruction plus infection persists. 


(4) Early treatment directed at the removal of the obstructing 
factor and reduction of infection will result in no permanent changes 
in the lung. 


These principles are illustrated in the following three instances: 


The first case is an example of true uncomplicated atelectasis. The patient 
was a soldier who had been shot through the chest with a resulting total col- 
lapse of the left lung. He was seen by one of us three weeks following this 
injury. At that time a total pneumothorax with high negative pressure was 
present. There was no fever, leukocytosis or pleural effusion. Bronchoscopy 
showed a thick, sanguinous, mucoid plug to be obstructing the left main stem 
bronchus, and the bronchial mucosa appeared normal. Clear fluid poured into 
the scope as soon as this obstruction was released. Within four days the lung 
was completely expanded, and there was no evidence of bronchiectasis in sub- 
sequent bronchograms. This case is an example of complete obstruction with- 
out infection and bears out the findings with experimental animals in that the 
lung expanded completely without damage. 


The second case is that of a frequently seen postoperative atelectasis. A 44 
year old woman had undergone an uneventful cholecystectomy six days prior 
to our seeing her. She was dyspneic, mildly cyanotic, febrile and had an 
anxious mien, tachycardia and marked leukocytosis. Roentgenograms of the 
chest presented the typical picture of massive postoperative atelectasis, more 
properly termed an obstructive pneumonitis. Bronchoscopy revealed thick 
tenacious secretions which almost totally plugged the right main stem bron- 
chus. The mucosa was reddened and edematous. Aspiration of this material 
was followed by a marked productive cough and rapid aeration of the lung. 
Had this condition persisted for a longer period, suppurative disease in the 
form of abscess or bronchiectasis could have followed. This case is an in- 
stance of partial obstruction plus infection which was resolved before perma- 
nent damage had been done. 


The third case (figs. 1, 2 & 3) demonstrates that the persistence of partial 
obstruction plus infection has a definite tendency to result in permanent lung 
damage. In March 1947 a previously healthy 61 year old roofer aspirated a 
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Fig. 1. Nail after six weeks’ residence in Fig. 2. Bronchogram after removal of nail 
right main stem bronchus. Pneumonitis in demonstrates bronchiectasis in affected seg- 


roofing nail. Increasingly productive cough and bouts of fever followed. He 
was seen by one of us six weeks later. Roentgenograms showed the presence 
of a large-headed nail in the right main stem bronchus with a pneumonitis of 
the distal segments. Bronchoscopic removal alleviated all symptoms except a 
mild morning productive cough, but bronchography soon after this removal 
showed a bronchiectasis of the basal bronchi of the lower lobe. The patient 
was resurveyed two years later, and the bronchiectasis was unchanged. At 
this time only removal of the involved lobe will be of definitive value for per- 
manent suppurative disease had become established at the time the nail was 
removed. 
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ae RELATION OF BRONCHIECTASIS TO THE LUNG ABSCESS 


_ abscess with its secondary bronchiectasis. a 


The principles underlying the development of bronchiectasis seem 
to us to apply in the majority of cases to lung abscess. The infec- 
tion in abscess usually has a more peripheral location only because 
smaller bronchi are primarily obstructed. However, the two main 
factors of obstruction and infection are present. The similar path- 
ogenesis of the two conditions is evidenced by the fact that in our 
series there are many cases of bronchiectasis with the same etiologic 
_ factor as other cases of lung abscess. For example, bronchiectasis 
and lung abscess alike resulted from pneumonitis, from foreign body 
aspiration, from tumors or from broncholiths. Furthermore, it was 
difficult to decide in some instances whether the condition should be 
_ classified as bronchiectasis or abscess. Neglected cases of bronchiec- 
tasis will sometimes evolve into lung abscess and even putrid em- 
pyema. Chronic lung abscess invariably results in bronchiectasis 
of the adjacent bronchi to varying degrees and extents. The fact 
that abscess more commonly occurs in the upper lobes, bronchiec- 
tasis in the lower, does not in any way affect this postulation. Broch? 
has effectively shown that aspiration of foreign material while a 
person is in a more or less horizontal position will more frequently 
occur into the upper lobes. When a patient is ina supine position 
for a bronchographic examination, it is a common experience for 
the bronchographer to see the oil first enter the upper lobe. We 
shall consider bronchiectasis and abscess together in this paper since 
their basic etiology is essentially the same in the majority of cases. 


We can demonstrate this point by citing three cases in which the 
etiologic factor for the obstruction was the same, namely bron- 


cholith. 


First, a 62 year old woman had seemed well except for a mild cough until 
the sudden onset of massive pulmonary hemorrhage. X-rays revealed the 
presence of a large broncholith i in the right lower lobe with distal bronchiec- 
tasis. She has been in good health since lobectomy. Second, a 30 year old 
veteran had a chronic lung abscess and minimal surrounding bronchiectasis. 
Lobectomy in this instance showed a moderately sized broncholith to be the 
cause. Third, a 38 year old woman presented herself with an abscess in the 
dorsal segment of the right lower lobe. Lobectomy here showed a jack-shaped 
broncholith to be partially obstructing the draining bronchus. The rest of 
the lobe was the site of moderate bronchiectasis. ; 


The obstructing factor, then, was the same in each case; in the 
first bronchiectasis alone was present, and in the second and third, 


The Middle Lobe Syndrome. Because of singular anatomic fea- Z 
tures which characterize the branching of the middle lobe bronchus __ 
from the right main stem, this lobe is often solely involved in a 
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suppurative process. This involvement has led to the appellation 
of ‘‘middle lobe syndrome” which consists essentially in bronchiec- 
tasis with or without abscess and marked obstructive pneumonitis 
with contracture of the lobe. The obstructive factor may be the 
same as in other locations, but in addition there is a concentration 
of lymph nodes about this bronchus which when diseased may pro- 
duce a partial obstruction of this bronchus. This condition consti- 
tutes an interesting chapter in thoracic disease,’ but essentially its 
pathogenesis is the same as in suppurative disease elsewhere. More- 
over, this condition is relatively common in thoracic disease. In our 
series of 97 resections, nine involved the middle lobe alone. Most 
of these patients had marked adenopathy about the hilus and par- 
ticularly about the orifice of the right middle lobe bronchus. ie; 


DIAGNOsIS 


The diagnosis of chronic suppurative lung disease is based upon 
the clinical history of persistent productive cough, hemoptysis and 
fever, upon physical examination, upon the roentgenologic findings 
and upon the evidence presented bronchoscopically and broncho- 
graphically. This subject is too broad to discuss here fully, but we 
should like to emphasize the role which bronchograms play in the 
diagnosis and their interpretation in reference to treatment. 


To be of definitive value, bronchograms must outline the bron- 
chial tree of all five lobes. It has not been our experience that we 
can always tell at operation which segments are the involved ones 
either visually or manually. Therefore, the entire condition of both 
lungs must be adequately :.apped out preoperatively. 


In the interpretation of bronchograms we have found enough 
discrepancies to reaffirm the idea that bronchograms give no index 
of the severity of the existing bronchiectasis. The bronchograms 
of one individual may show huge saccular dilatations, and that per- 
son may have only mild symptoms of the disease while in another 
person the bronchographic evidence may be minimal, but the symp- 
toms maximal. We also believe that bronchiectasis is essentially 
a lobar disease, and although bronchograms may show certain seg- 
ments of a given lobe to be normal and others to be bronchiectatic, 
all segments of that lobe will usually be found diseased. This belief 
has been substantiated by Moore’ and his colleagues, who in a thor- 
ough study of resected lobes found little correlation between the 
bronchographic diagnosis and the pathologic findings. This concept 
will be emphasized again in its relation to segmental resection. 


We have found, however, a high clinical correlation between the 
severity of the disease and the smallness of the bronchiectatic lobe. 
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A severely diseased lobe will be the site of marked fibrous replace- 
ment of the normal lung structure, and the lobe will become smaller 
with subsequent contracture of this tissue. The relative size of such 
lobes can be judged quite accurately bronchographically, and a rough 
clinical interpretation of the severity of the disease made. 


From this experience we have come to use the patient’s symptoms 
and the size of the involved lobe as the determining indication for 
surgery and to rely primarily on the bronchogram for the anatomic 
lobar 

The discussion of treatment in suppurative lung disease can be 
divided roughly into four overlapping phases :* its prevention, drain- 
age, the use of antibiotics and the removal of irreversibly damaged 
lung tissue. 


Prevention. Prevention serves its best use in attention to details 
in managing certain conditions which might lead to chronic infec- 
tion. For example, a child with whooping cough or measles should 
be watched carefully for evidence of a complicating pneumonitis 
which might lead to bronchiectasis. A patient who is to undergo 
surgery should be examined for gross dental caries which might 
initiate the infection. During surgery the anesthetist should protect 
the patient against aspiration of any foreign material. Probably 
the most frequent postoperative complication in all surgery is atelec- 
tasis or more properly obstructive pneumonitis in some degree. 
Usually the condition corrects itself, but if allowed to continue un- 
treated for a period of days, may produce irreparable damage. 
Foreign bodies, of course, should be recognized and removed at 
once. 


Drainage. Inasmuch as lack of free bronchial drainage and in- 
fection go hand in hand, all efforts to establish free drainage should 
be made, particularly in the treatment of lung abscess. We agree 
with Samson’ that the question of type of organism or the question 
of bronchoscopy versus open drainage or the question whether the 
problem i is medical or surgical is beside the point. The main point 
is that free drainage must be established and established early. If 
the drainage can be started and maintained through a bronchus by 
the use of antibiotics and posture, so much the better. In some cases 
one or more bronchoscopic aspirations will help to establish drain- 
age through the involved bronchus and result in resolution of the 
disease. However, time is important, and if these treatments are 
not producing clinical and roentgenologic improvement, they should 
be abandoned and other more definitive treatment undertaken. 
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Specifically a roentgenogram should be taken each week, and the 
first one that does not show unequivocal improvement should be 
evidence that the treatment is inadequate. Further, roentgenologic 
improvement should be confirmed by clinical progress. 


A large percentage of pulmonary abscesses will not respond to 
these types of therapies. In some cases it is obvious that permanent 
damage has already been done, but the patients are then too ill to 
withstand resection. In these situations, external drainage should 
be instituted with the full knowledge that further surgical treat- 
ment might become necessary just as appendiceal abscesses are 
drained with the knowledge that subsequent appendectomy will be 
required. In still other cases the abscess will have been neglected 
until it ruptures into the pleura and causes a putrid empyema. Then 
open drainage of the empyema is imperative, and definitive sur- 
gical treatment must be carried out later.* 


Use of Antibiotics. Antibiotics have largely replaced all other 
drugs in the treatment of pulmonary infection. This treatment 
should be given early, vigorously and accurately. Smith’ has de- 
scribed the organism most commonly found in the type of pneu- 
monitis which leads to suppurative disease and has recommended 
the drugs which are most effective. He feels that the majority of 
pulmonary abscesses have their source in the patient’s own mouth 
or upper respiratory tract. He divides these aspiration abscesses 
into two main types: the fusospirochetal type which more frequently 
causes a single peripheral abscess and the pyogenic organism which 
more often brings about multiple small abscesses. In infections 
which are predominantly fusospirochetal, penicillin should be used 
early and intensively with or without arsenicals, sulfonamides or 
streptomycin. The sulfonamide drugs are effective in the pyogenic 
type and when combined with penicillin afford excellent treatment. 
The importance of bacteriologic examination of the sputum is in- 
creasing as newer and more effective antibiotics come into being for 
the type of drug used in the future will undoubtedly become more 
and more specific. 


Removal of Irreversibly Damaged Lung Tissue. There are cer- 
tain circumstances associated with lung abscess which we think are 
most effectively treated by resection. After a pulmonary abscess 
has advanced to the point where there is evidence of such permanent 
change as multiple loculations, surrounding bronchiectasis or 
marked pulmonary fibrosis, external drainage will be palliative at 
best. In such instances the diseased lobe or lung should be removed. 
Often after external drainage has been effective in alleviating the 
acute processes of the disease, bronchiectatic areas remain. Then 
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again pulmonary resection is the only definitive treatment. In ab- 
scesses which are secondary to an obstructing bronchial lesion such 
as tumor, irremovable foreign body or tuberculous stenosis that 
cannot be relieved, the diseased lung with its obstructing lesion 
should be removed. The central location of some abscesses reduces 
their accessibility for open drainage, and the presence of free 
pleural space in others requires multiple stage procedures for ex- 
ternal drainage which increase the risk and prolong the illness. 
Resection is a better treatment under these circumstances. Since 
children tolerate lung resection well and open drainage of abscess 
poorly, resection is the preferred procedure.* Severe hemorrhage 
from a pulmonary abscess should be added to these indications for 
resection because external drainage seldom relieves hemorrhage 
and often exaggerates it. 


In bronchiectasis, with rare exceptions, the lesions are irreversible 
once the diagnosis has been established. Therefore, removal of in- 
volved pulmonary tissue is the only method of completely alleviat- 
ing this disease. In unilobar bronchiectasis the problem is easy to 
handle, but cases with bilateral infection present a much more dif- 
ficult problem. When the disease is extensive on one side and min- 
imal on the other, removal of the diseased lobe on the more in- 
volved side will usually bring about marked improvement in the 
patient’s condition. However, in cases of extensive bilateral involve- 
ment which affects not only the lower lobes, but portions of the 
upper as well, it is best to carry the patient along on a medical 
regime. A few selected cases of bilateral involvement will benefit 
from surgery on both lobes, and it is this type of case that prompted 
Overholt, Woods and Betts’ to popularize segmental resection. 


The rationale for segmental resection is grounded on the an- 
atomic studies of Jackson and Huber"' and others who showed that 
the lobes are actually subdivided into segments which are in them- 
selves anatomic units with their own blood supply and their own 
bronchi. If the vessels and bronchus to the segment are isolated, 


that segment alone can be removed with the preservation of the __ 


uninvolved pulmonary tissue. Since Churchill and Belsey™ first — 
- suggested the removal of the lingula of the left upper lobe in 1939, _ 
this procedure has been used frequently. Clagett'* has described an _ 
excellent technic for segmental resection of the lingula. However, 
the lingula is in reality a separate lobe corresponding roughly to 


the middle lobe on the right. It seems doubtful whether such a 


complete anatomic division exists in the other lobar segments. 
Although we have performed segmental resections, we believe that 


_ there are certain inherent disadvantages to the operation. 


As we mentioned before, from the pathologic standpoint chronic 


- 
= 
286 
6° 
q 
2 
| 
4 
rim 
{ 
| 
| 
45 
: 
> 
i 


bronchograms.* This extension of inflammatory change beyond the 

obviously involved segments is even more pronounced in the case 

f of pulmonary abscess. Pneumonitis and subclinical bronchiectasis 
n the remaining segment seem to predispose to future bronchiec- 


cal standpoint there are also objections to segmental resection. Inthe 
separation of the segments small bronchioles are left open, a condi- _ 
tion which causes air leaks which result in a high percentage of bron- 
chial fistulas and unexpanded lungs. The incidence of empyema is _ 
greatly increased ; Overholt, Woods and Betts'* report 23.7 per cent 
in their series. In spite of antibiotics empyema adds to the risk of | 
surgical treatment and can impair future pulmonary function. It 
has been shown repeatedly that the anatomic distribution of the 
vessels to the lung is not always constant but is characterized by 
frequent variations. In segmental resection it seems logical that not 
infrequently the blood supply to the remaining segment would be 
interfered with and thus defeat the very purpose for which the pro- 
cedure was intended. For these reasons we have become reluctant 
to continue segmental resections except in dealing with the lingula 
until further experience has shown the procedure to be entirely 


satisfactory. 


RESULTS 


Our results which include only those patients who have been 
operated upon during the past three years have been good except 
when surgery was resorted to as a life-saving procedure. Of 27 
cases of lung abscess, seven recovered with conservative manage- 
ment; 10 were treated by primary lobectomy or pneumonectomy ; 
and 10 had external surgical drainage. Of these last 10 patients, 
all acutely ill, four recovered with apparently little permanent pul- 
monary damage and one died following drainage; five subsequently 
were treated by lobectomy. Table I shows that 89 lobectomies and 
eight pneumonectomies were performed for benign suppurative 
disease. In this series of 97 resections there have been no deaths 
and no permanently disabling complications. These operations were 
elective with the patients carefully selected and prepared for sur- 
gery at their optimum time. The great majority of these patients 
were treated for uncomplicated bronchiectasis, although two pa- 
tients have been included who had infected lung cysts. 


These results emphasize that when the patient with benign sup- 
purative disease of the lungs is followed from the inception of the 
disease, serious complications and operations of necessity which 


pneumonitis associated with bronchiectasis extends throughout the 
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TYPE OF RESECTION 


Pneumonectomy 
Left lower lobe tae 
Right lower lobe 
Right middle lobe 
upper lobe 
Right middle and lower lobes 
Right middle and upper lobes 


Segmental Resection 
Left lower lobe and lingula 
Lingula alone 
Left basal segments 
Left apical segment 


are dangerous and usually nondefinitive can be avoided. Pulmonary 


resection for benign disease can carry a low morbidity and mortality __ 
when it is carried out on patients who are in good general condition. 
Because of this fact it becomes very apparent that the most con-— 
servative course is removal of the involved portion of the lung 
whenever the disease has progressed to the stage where damage is 
irreversible. 


This discussion has not included those cases of suppurative dis- 
ease which commonly complicate a malignant process nor are any _ 
cases included in this series in which a malignant process was pres- 
ent. Although the pathogenesis of the suppurative process is the 
same, obstruction and infection, the primary etiology introduces 

_ other factors which remove these cases from a discussion of purely — 
benign disease. 


CONCLUSION 


and infection are allowed to remain untreated, irreversible damage > 

to the lung in the form of bronchiectasis or abscess will follow. On _ 
the other hand, if free drainage and vigorous treatment with anti- 
_ biotics are instituted early, the inflammatory process is reversible 

and the lung will not be permanently damaged. When irreversible — 
obstruction exists or permanent damage has occurred, the treat- 
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ment is resection of the diseased portion of the lung. As illustrated 
by our experience, the removal of diseased pulmonary tissue is no 
more hazardous than removal of other diseased organs and should 
be undertaken whenever a definite diagnosis has been established. 
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_ THE DIAGNOSIS OF OBSTRUCTIVE JAUNDICE 


Bowling Green, Ky. 


Fee jaundiced patient oftentimes presents a difficult diagnostic 
problem. It is necessary to determine (1) that jaundice is ac- 
tually present, (2) its type—whether hemolytic, hepatogenous 
(toxic or infective), or obstructive and (3) the actual pathologic 
condition responsible for it. 


It is usually easy enough to determine that jaundice is present. 
Good light is essential. Artificial or bad light may make one over- 
look this most obvious symptom. The difficulty lies in cases of 
latent jaundice. These cases can be detected by the determination 
of the icteric index, or the quantitative van den Bergh test. 


To determine the type of jaundice present necessitates a routine 
and thorough history and physical examination, x-ray examination 
of the gastrointestinal tract, tests of liver function and other lab- 
oratory examinations. Both the hemolytic and the toxic or infec. 
tious type of jaundice must be ruled out before the diagnosis of 
obstructive jaundice is made. 


The differentiation of hemolytic jaundice from obstructive jaun- 
dice is not difficult. The patient is usually not very sick. Large 
quantities of urobilinogen are present in the urine, while bile is 
absent. The van den Bergh test is indirect. Liver function is good. 
A moderate anemia, a microspherocytosis and a reticulocytosis are 
present. Frequently a definite hemolytic agent can be identified. ; 
There may be an enlarged spleen. Other members of the family t 
may have jaundice. A history of hemolytic crises may be present. 


An accurate history including the age, habits, occupation, mode 
of onset, duration of symptoms, and previous health of the indi- 
vidual is important. Particularly important are dyspepsia, sudden 
attacks of pain, previous surgical operations or history of exposure _ 
to hepatotoxic agencies—industrial or medicinal. 


Age: Obstructive jaundice is a disease of middle life or old age. 
Hemolytic, infectious or toxic jaundice usually occurs in a younger 
age group. 


_ Habits: A history of excessive drinking would point to cirrhosis 5 

of the liver, or a history of loose living might point to syphilis or = 
to the arsenicals used in its treatment as the cause of the jaundice. © 
Some question the arsenicals as being the etiologic factor, but think 
it is due to contamination of the syringe by human blood containing = 


From Graves-Gilbert Clinic, Bowling Green, Ky. 
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the virus of infectious hepatitis. A history of a blood or plasma 
transfusion 60 to 120 days preceding the development of the jaun- 
dice would make one consider the possibility of homologous serum 
jaundice. 


An accurate history as to the beginning of the attack, whether it 
was acute or insidious or whether preceded by a long history of 
dyspepsia, is important. The presence or absence of pain, its loca- 
tion, radiation, severity, constancy or intermittency, and its rela- 
tionship to other symptoms must be determined with great care. A 
good working rule is that jaundice associated with more or less 
severe pain is of surgical nature. It is usually due to an innocent 
cause, such as gallstones, and may be relieved by operation. Jaun- 
dice coming on without pain has about an equal chance of being 
either an hepatogenous jaundice or some malignant condition of the 
pancreas or bile ducts which is not curable or removable, although 
palliation may be secured by operation. 


Dyspepsia: A common duct stone frequently is preceded by a 
persistent gaseous dyspepsia with fulness and discomfort after 
meals, which fact is especially true after eating heavy, greasy, fatty 
foods. This may be associated with severe attacks of vomiting 
which frequently give considerable relief from pain. Weight loss 
is common, due to voluntary restriction of diet. Such a stone is also 
associated with biliary colic. Jaundice may appear within a few 
hours of onset of pain. 

The digestive complaints of obstructing tumors of the pancreas 
and ducts are ill-defined and usually of short duration. They usually 
consist of flatulence, epigastric fulness and distress. 


Dyspepsia in the toxic or infectious jaundice is of recent origin. 
It consists of anorexia, nausea and vomiting. 


Pain: The biliary colic of stones in the common duct is severe, 
recurrent, prolonged, and difficult to relieve. The pain does not 
necessarily center in the gallbladder region, but may be most acute 
in the epigastrium, or even in the left upper quadrant. It may or 
may not radiate to the back. The patient is restless and does not 
remain quiet as does the patient with a perforated ulcer. Some of 
these attacks are only moderately painful. A small percentage of 
common duct stones are silent. 


The pain of an acquired stricture of the common duct is less 
severe than that of a stone. Usually it is a persistent, dull ache. 
However, there may be attacks of colic associated with chills, fever 
and jaundice. Usually these patients give a history of previous 
operation which was especially difficult, and associated with hemor- 
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Pain due to a malignant tumor of the bile duct occurs in about 
two thirds of the cases. It may not be present until after jaundice 
appears, but when once present, tends to be a constant, dull dis- 
comfort in the right upper quadrant or epigastrium. There may 
be definite attacks of biliary colic which radiate to the right sub- 
scapular region. 


Carcinoma of the pancreas is ordinarily thought to be the prin- 
cipal cause of painless jaundice. It shares this doubtful honor with 
hepatogenous jaundice. An appreciable number of victims of this 
disease suffer from pain. This may be a dull, nagging, boring pain 
in the epigastrium, which is projected to the back. The pain is fre- 
quently made worse by the patient’s lying down, and improves upon 
his sitting up and leaning forward. It seems to bear little relation 
to the meal or the bowel movement. 


Another type of pain seems to be caused by distention of the 
ducts. This occurs in the right upper quadrant of the abdomen. It 
is dull, aching, and continuous. It may be aggravated by the taking 
of food. 


Still another type is the so-called celiac neuralgia, a severe colic 
or cramp occurring in the mid-abdomen. It may be of the girdle 
type, involving the portion of the trunk supplied by the 6th to 9th 
intercostal nerves. 


All types of pain become progressively worse. 


A mild jaundice may be associated with acute cholecystitis or 
pancreatitis. There is no obstruction, but pain is similar to that in 
gallbladder disease. 


A rare cause of pain associated with jaundice is congenital cystic 
dilatation of the extrahepatic bile duct. It usually occurs in girls 
under 10 years of age. Its diagnostic triad is (1) colicky pains asso- 
ciated with (2) intermittent jaundice and fever, and (3) a cystic 
tumor in the right hypochondrium. 


Other rare causes of pain associated with jaundice are the passage 
of echinococcus cysts down the bile ducts or the invasion of the duct 
itself by the round-worm, or the liver flukes. These produce typical 
attacks of biliary colic. 


Hemolytic jaundice is ordinarily painless except during acute 
hemolytic crises or when it is associated with pigment stones in the 
gallbladder, in which cases acute attacks of biliary colic are common. 


The medical types of jaundice are ordinarily painless, but there 
are exceptions: (1) attacks of abdominal pain in the right side, and 
pain over the lower part of the chest, associated with a tender liver 
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in cirrhosis of the liver; (2) jaundice occurring in cases of venous 
congestion of the liver, coming on suddenly in heart failure with 
moderate pain and tenderness in the hepatic region; (3) infectious 
hepatitis may be associated with a dull ache in the right hypochon- 
drium, which occasionally is severe. 


Fever: Fevers, rigors, malaise, the intermittent hepatic fever of 
Charcot, associated with jaundice, are usually due to gallstones in 
the common duct. 


A continuous fever is often found in tumors of the common duct. 
Infection frequently develops above a stricture, giving fever, chills, 
and other symptoms similar to those seen in gallstones. 


A portal pyemia may show the chills, fever, sweats, but usually 
a primary focus can be found. 


W eight Loss: A rapid loss of weight is a striking feature of car- 
cinoma of the pancreas. However, some loss of weight occurs in 
most people with obstructive jaundice. 


Previous Operations: The history of previous operations may 
point the way to the diagnosis. The ducts may have been injured 
or a stone left in them. Cases in which the ducts have been cut or 
ligated promptly develop a jaundice that deepens and becomes con- 
stant. Occasionally a biliary fistula will be established which will 
relieve the situation, or if the duct is not completely occluded the 
operation will be followed by prolonged biliary drainage, fever, 
chills, and an intermittent jaundice. Sometimes, years later, jaun- 
dice will develop insidiously, without pain. 


Stones left in the common duct tend to have the same history as 
before operation. If not impacted, the jaundice is variable; some 
bile is found in the duodenum at times. The amount present in the 
urine varies. If the stone is impacted in the duct, the jaundice re- 
mains constant and does not clear up unless a biliary fistula is estab- 
lished, in which case the fistula drains for a long time. It may close 
and then break open. When closed, fever, chills and jaundice 
develop. 


Physical Examination: The physical examination must be thor- 
ough and painstaking. Occasionally one will find a failing heart, 
Weil’s disease, or a pneumonia the cause of the jaundice. 


The color of the jaundice should be noted. Hemolytic icterus is 
a lemon color. Orange jaundice is usually attributed to an incom- 
plete obstruction or a primary hepatic injury; the greenish or black 
jaundice to obstructive jaundice, usually complete. 


Liver: Palpation of the anaenee may rev - an oneaee live er 
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which may or may not be tender, and an enlarged gallbladder, or 
an enlarged spleen. 


Enlargement of the liver may occur in chronic passive conges- 
tion, syphilis, hepatitis, malignant disease, and cirrhosis. The liver 
is tender in chronic passive congestion, hepatitis, and malignant dis- 
ease. It usually is not tender in cirrhosis. It may be irregular in 
portal cirrhosis, cancer or syphilis. 


Splenomegaly: Enlargement of the spleen is common in all types 
of parenchymatous liver disease and in the cases of hemolytic 
icterus. It is an exceedingly rare accompaniment of malignant con- 
ditions. It is rare in any obstruction of the bile ducts unless it is 
accompanied by much infection. 


Palpable Mass: A distended, palpable gallbladder in the pres- 
ence of obstructive jaundice is highly significant of malignant dis- 
ease. Unfortunately, this sign may be hard to demonstrate because 
of the accompanying enlargement of the liver. The use of pentothal 
sodium to relax these patients enables one to palpate the enlarged 


gallbladder. 


Also, palpation under anesthesia might enable one to palpate a 
mass not otherwise found in the abdomen. This might be a malig- 
nancy somewhere else in the gastrointestinal tract which had metas- 
tasized to the liver and thus produced jaundice. 


Ascites: Ascites would indicate parenchymatous liver disease, 
either cirrhosis or malignancy. 


Collateral subcutaneous venous circulation or spider angiomata 
would indicate hepatocellular damage. 


Liver Biopsy: Liver biopsy by means of needle puncture occa- 
sionally will make the diagnosis. However, it is uncertain, and 
there is an element of risk from hemorrhage. 


Roentgenograms: X-ray of the gallbladder is not reliable in the 
presence of jaundice, and gives little information unless radiopaque 
gallstones are present. A history of a previous x-ray of the gall- 
bladder which revealed stones or poor function is important infor- 
mation. Roentgenograms of the stomach or colon may reveal the 
presence of a malignant growth whose metastases to the liver may 
be the cause of jaundice. Likewise, a wide duodenal loop, evidence 
— of filling defect, or partial obstruction of the duodenum might i in- | 
_ dicate a pancreatic tumor or a tumor at the ampulla of Vater. - a; 

Esophageal varices would point to a portal hypertension. 


3 Entrance of Bile Into Duodenum: The most important single © @ 
i. rn ; piece of information concerning a jaundiced patient is whether bile — 
actually enters the duodenum. It must be understood that tests de- 
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signed to determine whether bile is reaching the intestine are only 
of real value if they are repeated over a number of days. In severe 
liver injury, bile secretion may be suppressed for a few days. Com- 
plete and permanent obstruction is shown by continued absence of 
bile from the stool. Reappearance of bile usually indicates a benign 
lesion. 


The stool is usually putty-colored, but there may be enough pig- 
ment in the food eaten to give it a brownish cast. If the obstruc- 
tion is incomplete, as it frequently is in benign obstructions, enough 
bile will enter the intestine to color the stool. A small portion of 
the stool examined by Gmelin’s test will decide whether the ob- 
struction is complete. 


Intubation of the duodenum may give valuable information. The 
recovery of bile would indicate the absence of complete obstruction. 
The finding of calcium bilirubinate or cholesterol crystals would 
be evidence of a calculous obstruction. This would be probably the 
best way to identify a common duct stone in a case in which the gall- 
bladder has been removed. The presence of gross blood in the 
duodenal content would indicate a malignant condition. 


Perhaps the determination of the presence of urobilinogen in the 
urine will give a more accurate test of the patency of the duct. If 
repeated tests demonstrate the absence of urobilinogen, one can be 
certain that little, if any, bile is entering the intestine. An excess of 
urobilinogen would be a sign of severe liver damage or of excessive 
bilirubin formation that occurs in hemolytic icterus. Examina- 
tion of the urine may reveal bile or bile salts in cases of obstruc- 
tive or hepatogenous jaundice, but the bile is absent in hemolytic 
icterus. Fluctuations in color of the urine indicate that the lesion 
producing the jaundice is benign. In the presence of grave liver 
damage, albumin and casts are often found. 


Examination of the Blood: Examination of the blood will con- 
firm or deny the diagnosis of hemolytic icterus. The van den Bergh 
reaction will be indirect. There will be increased fragility of the 
red cells and anemia with spheroidal microcytes. A positive Kahn 
test may furnish the clue to a syphilitic or arsenical hepatitis. A 
leukocytosis is more apt to be present in obstructive jaundice. 


Liver Function Tests: Many efforts have been made to determine 
the type of jaundice by means of liver function tests. These are 
valuable if ane realizes their limitations, which are due to (1) the 
tremendous reserve power of the liver, (2) its speed in regenera- 
tion, and (3) the multiplicity of its functions. The two most im- 
portant causes of error are the failure to realize the importance of 
the time element on the results obtained, and the fact that hepatic 
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function may change very rapidly. The earlier in the jaundice that 
the tests are applied, the better the results. In toxic and infectious 
jaundice marked liver dysfunction occurs early, but as regeneration 
and improvement take place, the dysfunction decreases. While in 
obstruction, the evidence of liver damage occurs later as the effects 
of the back pressure is felt on the liver. Early tests may show prac- 
tically normal function or the retention of the normal constituents 
of the bile in the blood in obstructive jaundice. 


Liver function tests late in the course of jaundice will do little 
to differentiate hepatogenous from obstructive jaundice, but will en- 
able one to assess the amount of liver damage present, and whether 
it is progressing or improving. It may be of vital aid in determining 
the correct time of operation. These tests must not be considered 
as sufficient to make a diagnosis, but must be balanced with the 
clinical features of the case. 


Van den Bergh Reaction: The qualitative van den Bergh reaction 
has lost its significance in the differentiation of hepatogenous from 
obstructive jaundice. Both may be direct reactions. The quantita- 
tive method of determining serum bilirubin or the icteric index are 
valuable aids in determining whether the jaundice is fluctuating, as 
in benign obstructive lesions, or as in the more chronic forms of 
hepatogenous icterus. High, non-fluctuating or increasing readings 
usually mean severe, acute hepatic injury or malignant obstruction. 
A stone tightly impacted in the ampulla of Vater or complete stric- 
ture might also give a high, constant reading. In addition, the study 
of the course of the jaundice helps one to determine the best time 
to operate. Operation during a rising icteric index curve carries a 
higher mortality than does one performed when the curve is drop- 
ping or is at least stable. 


Blood Cholesterol Level: The level of blood cholesterol is im- 
portant. A raised level indicates obstruction with the damming 
back of the cholesterol. A normal or low cholesterol level usually 
indicates primary hepatic injury. This rise in cholesterol parallels 
the rise of bilirubin in obstructive jaundice. In parenchymatous dis- 
ease, there is a striking lack of rise of the blood cholesterol in pro- 
portion to the hyperbilirubinemia present. More significant is a 
decrease in the percentage of cholesterol esters to the cholesterol. 
If the percentage of cholesterol esters is below 59 per cent, it is 
indicative of hepatic injury. Cholesterol ester determination is of 
some prognostic value in obstructive jaundice with liver damage. 
A persistent low or dropping cholesterol ester level means a poor 
prognosis. A rising level indicates improvement in liver function. 


Phosphatase: Phosphatase normally present in bile should run 
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a course similar to that of cholesterol. Values greater than 35 units 
per 100 c.c. indicate obstructive jaundice; under 10 units, hepato- 
genous jaundice. Unfortunately, a large number of both cases give 
values between 10 and 35 units. 


Galactose Tolerance Test: The galactose tolerance test is widely 
used and it is extremely accurate in the recognition of acute liver 
damage. Normal individuals excrete less than 3 Gm. in four hours. 
Above 3 Gm. is considered a positive sign of hepatocellular injury. 
Obstructive jaundice early gives a negative result. Later, when the 
obstruction has damaged the liver itself, the tolerance for galactose 
is decreased and a weak positive may result. Too much reliance 
cannot be placed upon a single normal or doubtful positive result. 
A strongly positive test (6 Gm. of reducing substance in the urine) 
is very good evidence of toxic or infectious jaundice. Giansiracusa 
and Althausen believe the intravenous galactose tolerance test much 
more accurate. They believe that the ability to metabolize galac- 
tose is very little impaired in obstructive jaundice, even of several 
months’ duration. 


Hippuric Acid Test: The hippuric acid test of Quick has been 
used to differentiate between primary hepatic injury and obstructive 
jaundice. It is a very sensitive indicator of hepatic injury. A marked 
decrease in the excretion of hippuric acid (50 per cent or less of 
normal) is indicative of toxic or infectious jaundice. It is not 
reliable in the presence of an increase in blood urea or reduced urea 


clearance. 


Serum Proteins: There is a decrease in the serum proteins in 
hepatic injury. This is associated with a reversal in the albumin- 
globulin ratio and a relative increase in serum globulin. It reaches 
its greatest alterations in chronic parenchymatous diseases of the 
liver. However, in stricture or long-standing obstruction due to 
stone, the serum proteins may reach very low levels. 


Cephalin-Cholesterol Flocculation Test: The cephalin-choles- 
terol flocculation test is one of the most accurate methods of differ- 
entiating obstructive from hepatocellular jaundice. It is negative in 
obstructive jaundice but strongly positive in the hepatocellular type. 


Thymol Turbidity Test: The thymol turbidity test reveals more 
than 4 units of turbidity in hepatocellular jaundice. It is uniformly 
negative in the obstructive type. 


Plasma Prothrombin: Recently, the plasma prothrombin re- 
sponse to a course of vitamin K therapy has been used as a means 
in differentiating between obstructive and hepatic jaundice. It has 
been found that a jaundice of less than 8 weeks’ duration has a very 
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rapid response to oral or intravenous administration of adequate 
amounts of vitamin K in the obstructive jaundice. 


In patients with jaundice of intrahepatic origin, such as toxic or 
infectious hepatitis, the plasma prothrombin response is very slow 
or there is no change at all. This test is useful only when the pro- 
thrombin value is below 70 per cent of the normal, and if the 
response is 20 per cent or more. At the end of 24 hours follow- 
ing the injection of one ampule of hykinone, if there is no prothrom- 
bin response, the test is indicative of severe hepatic damage, and 
usually means that the jaundice is not obstructive in type. 


There is a group of patients in whom diagnosis can only be made 
by operation. If, after exhausting every method that we have in 
making a diagnosis, we cannot arrive at a definite conclusion, we 
believe that these patients should be gotten in the best condition 
possible and then explored. 


SUMMARY 


The diagnosis of jaundice is not an easy task. To trace its cause 
often requires much work. It must be remembered that not so 
many of these cases are strictly pure forms. In other words, the 
toxic and infectious hepatitis may be associated with a certain 
amount of obstruction in the smaller ducts; or the obstructive jaun- 
dice, long-continued, is associated with severe damage to the liver. 


The hemolytic jaundices can be eliminated fairly easily by in- 
direct van den Bergh reaction, the absence of bile from the urine, 
presence of bile and urobilinogen in the stool, a painless course, in- 
creased fragility of the red cells, splenomegaly, and anemia with 
spherical microcytosis. 


The difficulty usually lies in differentiating between the intra- 
hepatic and the obstructive jaundice. It is a good rule to regard all 
cases of jaundice in which pain is absent as hepatogenous until they 
have been proved otherwise. A few days’ observation of the course 
of a jaundice case is time well spent. The essential clinical features 
are absence of pain, the presence of bile and urobilinogen in the 
urine, the insidious onset, not as a rule followed by pruritis, a some- 
what enlarged liver, and a spleen which may or may not be enlarged. 
Early, the liver function test shows presence of liver damage. These 
patients frequently give a history of taking cinchopen, arsphena- 
mine or other hepatotoxic drugs. 


Obstructive jaundice must be divided into the benign type and 


_ the malignant type. The benign type is characterized by direct van 


den Bergh reaction, a variability in the jaundice, the presence of 
colic or other types of pain, chills, fever, and progressive increase 
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in hepatic damage. The malignant biliary obstruction has a painless 
course in about 60 per cent of the cases. The jaundice is deep and 
constant, the gallbladder is palpable, Ppruritis is present, there i is a 
rapid loss of weight, and an increase in hepatic damage. __ 
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SOME SURGICAL AND TECHNICAL ASPECTS IN THE _ 
USAGE OF WIRE SUTURES 


GiLBert O. Dean, M.D. 
Little Rock 


S INCE Babcock! described its usage in 1934, stainless steel wire 

(alloy 18-8: - chromium 18 - 20 per cent, nickel 8 - 10 per cent, 
steel 70 - 74 per cent) has become a reliable and inexpensive addi- 
tion to the technical armamentarium of many surgeons. Tantalum 
wire®** has also proved to be useful and safe, but its cost is still pro- 
hibitive of general usage. 


The present extensive usage of wire sutures is somewhat surpris- 
ing in light of the poor results from earlier attempts* to use metal 
sutures and in light of the increased technical difficulties that the 
surgeon encounters in using wire as a suture material. Most sur- 
geons using wire sutures will agree that the technic is slower and 
requires more attention to details than the use of catgut, silk, or 
cotton. 


What, then, is the reason for the continued and increased usage 
of stainless steel and tantalum wire in surgery? 


The answer appears to be twofold. First, stainless steel wire,!* 
and tantalum wire**~* cause little or no tissue reaction. Second, in 
the presence of wound complications such as infection, hemorrhage, 
or necrosis, the wire sutures maintain a passive role and interfere 
in no way with secondary wound healing (figs. 1, 2, 3,4, 5). Many 
surgeons using only catgut, silk, or cotton sutures have been appalled 
to see some of their surgical wounds become inadvertently infected 
and subsequently complicated by dehiscence, evisceration, and hernia 
formation. After adopting the wire technic, some of these surgeons 
have been gratified to see similarly infected wounds hold their fascial 
integrity and heal secondarily without dehiscence, evisceration, or 
hernia formation. Thomas Jones‘ has reported a series of colon 
resections in which 33 per cent of the wounds became infected if 
closed with catgut alone, 17 per cent became infected if closed with 
catgut and stainless steel sutures, and one wound in 116 cases be- 
came infected when only stainless steel wire sutures were employed. 
The author has observed a drop in recurrence rate from incisional 
hernia repair of from 36 per cent to approximately one per cent 
when stainless steel wire was adopted as the suture material of 
choice. 


Babcock? states that “the finer sizes (33 to 40 B and S gage) 
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g. 2. Human fatty tissue reaction after 7 


i 
days with chromic I catgut. 


Fig. 1. Human fatty tissue reaction after 7 F 
days with plain I catgut. 


Fig. 3. Human fatty tissue reaction after 7 
days with medium silk. 


all 


Fig. 4. Human fatty tissue reaction after 7 Fig. 5. Human fatty tissue reaction after 7 
days with 32 (B & S Gage) stainless steel 


days with medium cotton. 
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concerning the usage of wire sutures. One misconception that is 


SOUTHERN SURGEON | 


may be used for ligatures or delicate sutures for skin, mucous mem- 
brane, nerves and tendons, bladder, ureters, bile ducts, intestines, 
esophagus, and mouth. The medium sizes (30 to 32 B and S gage) 
for through and through and buried sutures, the larger sizes (14 
to 28 B and S gage) to hold fractured bones. In the peritoneum 
wire sutures do not, like catgut, attract adhesions.” Babcock recom- 
mends size 32 or 35 for closure of the peritoneum; sizes 32 and 30 
for aponeurosis, size 35 for fat and muscle, interrupted 35 and con- 
tinuous 38 for the skin, and sizes 36, 35, and 32 for ligatures. 


Not many surgeons have adopted as varied a usage as Babcock 
and his colleagues have described. There is a consensus, however, 
that a skilful use of inert wire sutures is the technic of choice in the 
repair of incisional hernias, in the repair of actually or potentially 
infected wounds, and in the closure of sinus tracts from the bowel, 
bladder, stomach, ureter, pancreas, and biliary tract. The author, 
substantiated by his own experiences and that of many surgical col- 
leagues throughout the United States, has repaired all types of 
hernias exclusively with stainless steel wire sutures since 1938. 
Many surgeons ligate all bleeders in their incisions with fine wire 
ties. Others close all abdominal incisions exclusively with wire, 
while others still prefer to use catgut as a continuous suture for 
closing the peritoneum and posterior fascial layers, and interrupted 
stainless steel wire sutures in the anterior fascial layers. Wire 
sutures are also preferable for fixing or stabilizing metallic plates 
or metallic gauze of the same chemical consistency. 


All wire users agree that early ambulation is safer and that the 
average postoperative hospital stay is shortened when the wounds 
are closed with wire. The number of postoperative complications 
is also lessened. 


The use of wire sutures, however, does not preclude the compli- 
cations of wound dehiscence and evisceration (even in the absence 
of infection) if the surgeon neglects to utilize the necessary precau- 
tion of an adequate “through and through” wire closure (sizes 25 
to 28) in debilitated and malnourished patients. The author has 
seen and continues to see an occasional wound dehiscence because 
the surgeon has failed to evaluate the patient’s nutritional def- 
ciencies and wound healing propensities after operations for per- 
forated peptic ulcer, gastric and intestinal carcinoma, chronic biliary 
tract disease with associated jaundice, or far advanced intestinal 
obstruction. 


Misconceptions 
Many misconceptions have arisen among physicians and the laity 
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_ often disturbing to the wire-using surgeon is that he has “gone over- 
board” in his enthusiasm and uses nothing but wire sutures and 
ligatures for all surgical procedures. Contrarily, the wise wire sur- 
 geon tends to be extremely cautious in his usage of wire and tends 
to use catgut, silk, or cotton, as often as wire, if not more often, 
because he knows there are many contraindications to the use of 
wire. 


The misconception that wire sutures ionize, undergo electrolysis, 
liberate metals that form poisonous metallic salts in the tissues, and 
cause undue tissue necrosis and fibrosis is a vestige or carryover 
from the days of trial and error*!° with silver, aluminum, copper, 
and such alloys of dissimilar metals as bronze, German silver, brass, 
magnesium compounds, carbon steel, chrome steel, vanadium steel, 
nickel-plated steel, and many forms of stainless and rustless steel. 
It must be emphasized that only “18-8 or 18-8-smo stainless steel”’ 
and tantalum wire sutures are now considered acceptable to the wire 
surgeon. Vitallium is relatively non-irritating to tissues, but it is 
too brittle to be drawn into a useful surgical wire. Other metals 
such as zirconium," tellurium, titanium, wrought ticonium, silver, 
gold, and platinum are relatively inert in the tissues, but as yet none 
of these have any definite advantage over the more ductile and less 
expensive 18-8 alloy steel. 


It should be emphasized, however, that the wire suture material 
be kept clean and free from all contaminating substances such as 
rubber bands, instrument oils, resins that are present in the wood 
spools, etc. It is also important that the surgeon does not inten- 
tionally or inadvertently use more than one kind of metal or alloy 
suture in a wound. This latter error should be especially avoided 
when the surgeon uses metal sutures for fixing or reinforcing the 
stability of metallic plates or metallic gauze in the tissues. 


The misconception that the wire sutures may eventually migrate 
to vital structures has not been substantiated in any case where the 
surgeon has displayed sound judgment in his use and placement of 
sutures. Similarly, the idea that previously inserted wire sutures 
will interfere with the surgical technic of a subsequent operation in 
the same location has been disproved by those who have used the 
wire correctly. 


The danger of medicolegal entanglements due to the usage of 
wire has.not proved to be a serious deterrent to the advocates of 
wire sutures. Obviously, many possibilities for trouble of this 
nature do exist, and the surgeon using wire sutures needs to evaluate 
the medical mores and prejudices of his locality before utilizing the 
wire technic to its full advantagee 
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At least two factors militate against - the indiscriminate and care- 
less use of wire sutures. The first factor is the possibility of a buried 
wire strand pricking the skin from the inside, or forming a skin 
prominence that is easily irritated by any or all contacts in that area. 
The use of wire sutures in an obese or well-padded individual can 
result in the above complication if he or she subsequently loses con- 
siderable weight and the panniculus adiposus disappears (fig. 6). 


Fig. 6. Skin prominences due to underlying wire sutures (30 B & S Gage). 
The wire sutures utilized were too large, and the wire was not cut close 
on the knots. These sutures, however, were not causing the patient any 
pain. He had lost 40 pounds in weight since having a gastroenterostomy 
for peptic ulcer 2 years previously. The right rectus scar (also closed 
with wire) was the end result of an exploration which revealed carcinoma 
of the choledochus. 


The above possibility adds to the second factor, which is the neces- 
sity for a slower, more detailed, and cautious technic in the use of 
wire sutures. 


In order to avoid the skin irritation factor, the wire surgeon 
should use as small gage wire as is feasible. He needs to tie the 
suture knots carefully without kinking the wire and to pull down 
the second and third loops tightly in order to leave the knot small. 
He should avoid leaving redundant strands of wire and cut the ends 
close to the knots. He should avoid all unnecessary sutures in the 
subcutaneous fat. In closing the ordinary vertical rectus or trans- 
verse abdominal incisions, many surgeons purposely delete all sub- 
cutaneous sutures; and they believe that such wounds heal just as 
well as, if not better than, those containing sutures in the fat. Since 


= 
4 

i 
~ 
— 
Pe 
= 
aA 

ee: 


inding = 2 Nurse winding 
» wire 


Fig. 7. Use of the “wire winder.” Fig. 8. Use of the rubberized hemostat. 


wire 


Fig. 9. Use of the dental gum shears and Fig. 10. Method of twisting the uncut end 
ea rubberized hemostat. of the wire bundle. 


surgical scissors do not contain the high carbon steel desirable for 
cutting wire, the best instrument for this purpose is the curved plate- 
trimming or gum-trimming scissors used by dentists (figs. 7-17). 
The propensity for wire to cut the tissues necessitates against 
tying the first loop of the suture too tightly. Also, the tendency for 


the wire to cut tends to motivate the surgeon to include so much 
tissue in the suture that strangulation may ensue. Dulin’* has min- 
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of wire bundte 


Fig. 11. Method of inserting the bundle Fig. 12. The wire bundle inserted and 
of wire through one tube on the “wire the twisted end being cut off. 
suture dispenser.” 


fitting felt and 


closing clamp felt clamp closed 


Fig. 13. A cotton felt pad fitted over the Fig. 14. The felt clamp closed snugly 
wire bundles. over all wire bundles. 


imized the danger of wire cutting the tissues by pointing out the fact 
that some cutting of the tissues will prevent strangulation. Pos oa 


The Surgical Nurses’ Technic: Difficulties, Procedures, 
and Instruments 

In the usage of wire sutures there are a number of technical dif- 
ficulties that involve the time and efforts of the surgical nurses as 
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Wire Dispens 
filled. closed. 
and ready for 
sterilization 


Wire Dispenser 
filled and 
ready to use| 


Fig. 15. The protective sliders being Fig. 16. The protective sliders in the pro- 
pulled outward to cover all wire ends. tective position. 


Fig. 17. The wire suture dispenser in use.* 


well as of the surgeon. The wire on the spool tends to unwind and ea 
then become entangled if the free end is not carefully held after 24 

_ the needed strand is cut. Also, the strands that are prepared for _ 
suturing tend to retain the curvature of the spool, to roll up, al a, 


_ to become kinked and entangled about one another. Each twisted 
_ and kinked strand of wire is then difficult to prepare for aii a 
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Bp Originally, the wire sutures were prepared in bundles and | 
_ threaded into single tubes of glass or stainless steel for sterilization 

_ and use in the operating room. If a variety of wire sizes were to — 

be utilized, several tubes of wire were employed individually, or — 

_ all tubes were fastened to a basswood splint by means of rubber 
_ bands. The use of tubes for holding the wire bundles alleviated __ 
_ some of the difficulties, but it was noted that the wires still became _ 

_ twisted and tangled about the ends of the tubes and that the sur- 
gical nurse would frequently pull out the entire bundle of wire 
sutures during her hurried efforts to remove a single strand. An- 
other problem was the tendency for the tubes to roll about and fall 
of the instrument table. In general, there continued to be a consid- 
erable waste in time, effort, and in the amount of wire used when 

_ the above methods were employed. 


In order to simplify the use of wire sutures and in order to econ- 
 omize on the nurses’ efforts as well as the amount of wire used, a 
number of procedures and devices were developed at the University 


of Arkansas. 


At the present time the operating nurse or aide prepares a skein is: 


of the required size of wire by winding the wire about the long axis __ 
of a nineteen inch plate or “wire winder” (fig. 7). Before the skein _ 

of wire is cut loose from the “wire winder,” one end of the skein is — z ie 
clamped with a rubberized hemostat to prevent the loosened ends 
of wire from becoming frayed and entangled (figs. 8 and 9). After : 
the skein of wire has been removed from the wire winder, the uncut 
end of the skein is twisted enough to facilitate its passage into and 
through one of the tubes (fig. 10). With the rubberized hemostat 
still attached to the cut end of the skein, the twisted end of the 
skein is threaded through one of the tubes on a “wire suture dis- 
penser” (fig. 11). The twisted end of the wire skein is then cut off 
and the rubberized hemostat is removed from the other end to pro- 
vide a bundle of straight wire strands approximately eighteen and 
one-half inches in length (fig. 12). 


The wire suture dispenser has been designed to provide four 
stainless steel tubes permanently attached to a flat metal base nine- 
teen inches long. Four sizes of wire bundles can be prepared and 
threaded through the tubes with ease. 


Across the middle portion of the dispenser a clamping device has 
been added to provide stabilization of the wire bundles while single 
wire strands are being withdrawn (figs. 7-17). It has been learned 
that a strip of “cotton” felt is the ideal material to fit snugly under 
the clamp and to hold the wire bundles in place. The cotton felt 
(in contradistinction to wool felt) withstands the hardening effect 
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of repeated autoclaving or boiling and retains enough expansiveness 
to exert an equal restraining force on all wire bundles even though 
they become unequal in diameter. 


After the dispenser is filled with the required number and sizes 
of wire sutures, the cotton felt strip is fitted in place and the clamp 
is closed snugly (figs. 13 and 14). 


In order to obviate all possible twisting and kinking of the wire 
sutures about the ends of the tubes, the dispenser has been provided 
with a protective slider at each end (figs. 15 and 16). The protec- 
tive sliders are retracted inward when the dispenser is being filled 
or utilized in the operating room (figs. 11 and 17). When the dis- 
penser is to be stored, sterilized, or transported, the protective 
sliders are pulled outward and snapped in place over the ends of 
the tubes to give protection to the loose ends of the wire sutures 
(fig. 16). 


Both the wire winder and wire suture dispenser are constructed 
of stainless steel in order to obviate breakage and corrosion. The 
two instruments comprise standard equipment around which a defi- 
nite operating room technic can be developed. If more than four 
sizes of wire sutures are needed by the general, orthopedic, or 
specialty surgeons, more than one wire dispenser can be filled and 
employed. 


Other advantages of the wire suture dispenser are that it lies 
flat and is stable in its position. It provides ready availability of 
four types or sizes of wire sutures that are straight and of standard 
length. It is easy to clean. Last, but not least, it is simple to 
operate. 


If the operating room nurses will carefully select the sizes of 
wire needed, if they will use moderate care in preventing kinking of 
the wires while inserting them into the tubes, if they will not overfill 
the tubes with wire, and if they will replenish the wire when it is 
depleted, the above described dispenser can be utilized in deleting 
many of the technical difficulties that surgeons and operating room 


nurses have encountered with the wire technic in surgery. a 


CONCLUSIONS AND SUMMARY 


1. The use of wire sutures in surgery has become a permanent 
part of the technical armamentarium of many surgeons. 

2. Alloy 18-8: Chromium 18 - 20 per cent, nickel 8 - 10 per cent, 
steel 70 - 74 per cent, is the form of stainless steel wire that has 
proved least expensive and inert enough for safe general usage. It 
is useful and available in sizes ranging from 40 to 14 B and S gage.” 
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3. Tantalum wire is almost totally inert in the tissues and is 
fairly satisfactory as a suture material. Its cost is still too high to 
permit general usage. It is available in sizes ranging from 40 to 
22 B and S gage.°® 


4. Other metals such as zirconium, tellurium, titanium, wrought 
ticonium, silver, gold, and platinum are inert and may be useful for 
surgical purposes, but their lack of ductibility and/or high cost are 
still prohibitive to their general usage as suture materials. Vital- 
lium, which is relatively inert in tissues, is too brittle to be utilized 
as a suture material. 


5. The use of wire sutures is definitely indicated in certain types 
of surgical procedures and the possible scope of its usage is wide. 
It has been proved that the rate of occurrence of many postopera- 
tive complications can be lowered with the proper employment of 
wire sutures. 

6. Many misconceptions concerning the usage of wire sutures 
still persist. 


7. The use of wire sutures does not obviate the possibilities of 
postoperative complications, and there are several possible com- 
plications that may be due to unwise use of wire sutures. 


8. The use of wire adds certain technical difficulties to the sur- 
geon’s and nurses’ routine. 

9. Methods for avoiding many of the complications and technical 
difficulties have been discussed. 


10. Two new instruments for preparing, preserving and dis- 


pensing wire sutures is been described. 
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TUBE RCULOSIS* 
A Preliminary Report 


Lr. Cotonet Joun M. Satyer, M.C., U.S.A. 
Coronet James H. Forsee, M.C., U.S.A. 


Denver 


culosis in an eapctinnntel ia and then successfully extir- 
pated the involved tissue.” Tuffier, a French surgeon, is credited 
with performing the first successful resection of tuberculous pul- 
monary tissue without cavitation in man in 1893.* Four years later 
the patient was reported as cured. For the next 40 years pulmonary 
resection for tuberculosis was so rarely performed that such case 
reports were a curiosity. Until a few years ago, pulmonary resec- 
tion performed for any cause was fraught with a high mortality 
and an array of serious complications. These difficulties gave cause 
for the infrequent performance of this surgical procedure. Yet, 
Tuffier, in 1897, wrote “I do not despair of seeing my colleagues 
recall their ostracism and accept pneumonectomy as good for certain 
forms of pulmonary tuberculosis, especially the truly localized early 
tuberculosis.” 


Improved technics in pulmonary resection, beginning in 1929 with 
Brunn’s tourniquet method‘ and the ultimate refinements of indi- 
vidual hilar structure dissection as reported by Blades and Kent* 
in 1941, caused renewed interest in pulmonary resection and its 
application to pulmonary tuberculosis was a natural expectation. 


In 1939 Dolley and Jones® reported 4 cases of lobectomy and 
pneumonectomy without mortality; two of the patients were well 
and two greatly improved. Clagett and others’ reviewed the litera- 
ture up to 1944 and found that 90 cases of resection for pulmonary 
tuberculosis had been reported. 


The situation relative to resection for pulmonary tuberculosis 
was aptly presented by Dr. Richard Sweet* in 1946 when he re- 
ported his results on 63 pulmonary resections for tuberculosis. 
Patients were resected under sulfonamide protection (a few had 
penicillin prophylactically) and all cases had been followed for a 
period of one year or more. Twenty-seven were lobectomies. 
There were 2 immediate postoperative deaths and 5 late deaths 
in this group, or a 25 per cent mortality. Thirty-six cases were 


*From the Surgical Service, Fitzsimons General Hospital, U. S. Army, Denver, 
Colorado. 
Presented before the Southwestern Surgica! Congress, Houston, Tex., Sept. 27, 1949. 
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pneumonectomies; 7 of these died shortly after surgery and 7 sub- 
- sequently; thus, a 39.9 per cent mortality. Dr. Sweet stressed the 
fact that early complications were infrequent if patients survive the 
immediate postoperative period, but that late complications can be 
expected in a fair percentage of patients. In Dr. Strieder’s® discus- 
sion of Dr. Sweet’s paper, he stated that early or late spreads could 
be expected in 45 to 60 per cent of patients who undergo pulmonary 
resection for tuberculosis. 


Streptomycin preparation and protection has opened a new era 
in the surgical management of pulmonary tuberculosis. At Fitz- 
simons General Hospital we feel that streptomycin is an adjunct to 
therapy with the following general indications for its use. First, 
it is used as a definitive measure in patients in whom a reasonable © 
hope exists that arrest of the disease may result without resort to — 
collapse or other surgical procedures. In this group surgical meas- 
ures are, however, added if encouraging results are not readily 
apparent. Streptomycin is not employed in the treatment of min-- 
imal disease. Secondly, it is used as a preparatory measure for 
either improving the operability of the patient or for aiding in the — 
conversion of an unsuitable operative risk in need of surgery to a 
reasonable surgical risk. In this group of patients the drug is em-_ 
_ ployed with a view of reducing the toxemia, decreasing cough and 
sputum production, lowering the sedimentation rate, and for its _ 
almost specific action of improving endobronchial tuberculosis. — 
Thirdly, those patients whom we have considered “good risks” for 
thoracoplasty and resection even without the protection of strep- 
tomycin. Nevertheless, streptomycin has been employed prophy- 
lactically to make these patients even better surgical risks. The — J 
rationale of this indication is to aid in the prevention of spread or | +o 7) 
reactivation of the disease during or after the surgical procedure. . 


_ We bear in mind the variable early or late development of strepto- — 


mycin resistant organisms; therefore, the antibiotic is usually re- _ 
_ served to exert its maximum therapeutic and protective effects aol 


ee before, during and after the surgical procedures. 


Better results in the surgical treatment of tuberculosis during the 

- past few years are not entirely attributable to streptomycin. We _ (a 
must also give credit to our more highly trained anesthetists as ; 
well as to the profession’s increasing knowledge of cardiorespira- Pits 

tory physiology. Ample whole blood replacement and oxygen — | . 

therapy contribute immeasurably to recent success in the field of y 


pulmonary resection. 


With these advantages, we at Fitzsimons have felt that we can 
salvage a considerable number of properly selected patients suffer- == 
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ing from pulmonary tuberculosis and return many to their com- ; 


io * munities in a fair to normal state of health. Many of these patients 

would otherwise continue a rapid or slow progression of their pul- 

monary disease to fatal termination or require many years of con- 
tinuous or intermittent hospitalization. 


We wish at this time to present a preliminary report on resec- _ 
tions performed in the treatment of pulmonary tuberculosis at Pitz. | 
simons General Hospital from December, 1946, to July 1, 1949. 

This embraces a 2% year period and all cases were given strepto- 
mycin in varying dosages over various periods before, during and © 
after pulmonary resection. Penicillin was also used therapeutically | 
and prophylactically. 


UsvuaAL SCHEME OF MANAGEMENT 


4 Clinical record and x-rays of patient are presented to a profes- 
il sional team of internists, phthisiologists and thoracic surgeons. If 
some form of collapse or resection therapy is recommended the 
patient is then formally presented to the Chest Surgery Reviewing 
Board and he is again evaluated and fully informed of the status of _ 
his disease and the contemplated plan of treatment. The patient is _ 
bronchoscoped to rule out endobronchial disease; if present, strepto- _ 
mycin is employed to clear up bronchial lesions prior to any form _ 
of surgical treatment. We have observed that active endobronchial _ 
disease has been cleared up in 42 to 50 days in 95 per cent of cases” 
by giving 1 gram of streptomycin daily by the intramuscular route." 


UsuAL SuRGICAL SCHEME 


_ Streptomycin is given (usually 0.5 Gm. B.I.D.) for 7 to 14 days 
prior to thoracoplasty. Upper stage 3 rib thoracoplasty is per- 
formed if upper lobectomy or pneumonectomy is to follow. Strepto- — 
mycin is continued and resection is performed in 4 to 5 weeks after 
thoracoplasty (thoracoplasty not employed if the lower lobe is to be 
resected). Second stage thoracoplasty tc accomplish a 5 rib thoraco- 
plasty is then performed in 3 to 4 weeks after lobectomy. Strep- 
tomycin is usually continued for an additional 30 days. If lower 
lobe is resected, phrenemphraxis is usually done 10 to 14 days fol- 
lowing resection. At least one year of hospitalization is urged _ 
following lobectomy or pneumonectomy for active pulmonary tuber- _ 
culosis. 


OPERATIVE MANAGEMENT 


__Endotracheal oxygen-ether is employed after pentothal sodium 
induction. The patient is placed on the operating table in the 
lateral decubitus position with operative side up and incision is made 
in the periscapular thoracoplasty scar. The 5th rib is removed if 
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upper lobectomy or pneumonectomy is to be performed. Sixth rib 
is removed if middle and/or lower lobe is to be resected. Cotton 
and silk technic is used throughout with the exception of closure of 
bronchial stump which is closed with interrupted 00 chromic catgut 
on an atraumatic needle. Sutures are placed near the tip of the sev- 
ered bronchus and deep necrotizing mattress sutures are avoided. 
Only seldom do we cover the bronchus with mediastinal or parietal 
pleura. The vessels of the hilum are individually ligated with free 
and transfixion silk ties. After resection the hemithorax space is 
thoroughly irrigated with normal saline. One gram of streptomy- 
cin and 200,000 units of penicillin are placed in the pleural space. 
In lobectomy anterior and postero-lateral No. 45 French angle 
intercostal drains are placed in the chest prior to wound closure. 
These intercostal drains are connected to waterseal bottles and not 
removed until the remaining lobe or lobes have expanded sufficiently 
to fill the entire hemithorax. Tubes are usually removed on the 
third or fourth postoperative day. During resection, the anesthetist 
keeps the tracheobronchial tree free of secretions by means of soft 
rubber catheter aspirations. This process is thoroughly repeated 
prior to returning patient to recovery ward. Patient receives on an 
average of three pints of blood during operation and blood as in- 


dicated postoperatively. Patient is removed from oxygen tent and 
placed in sitting position and forcefully coughed every hour during 
the day and every 2 hours during the night for the first 24 hours 


after return from operating room. ED 


INDICATIONS FOR RESECTION ; 


Definite undeniable and clear cut indications for pulmonary resec- 
tion in tuberculosis have not been well established. Most of our 
resections, especially lobectomies, have been performed for (1) 
long standing caseo-fibrous-nodose lesions and dense thick walled 
cavitary disease confined essentially to a single lobe; (2) persistent 
cavitary disease after what appears to be a thoracoplasty failure; 
resection is usually performed in 6 to 9 months after last stage 
thoracoplasty; (3) selected cases with lower lobe cavitary disease; 
(4) tuberculomas; however, most of these lesions have been re- 
sected by wedge resection and are not included in this report. When 
a tuberculoma shows evidence of central cavitation we then con- 
sider it a thick walled tuberculous cavity and lobectomy at this 
time is the treatment of choice. 


A few cases will be presented to clarify further our present con- 
cepts of indications. 


Case 1. A 21 year old white premedical student, experienced moderate 
hemoptysis 5 Nov. 1947. For approximately 2 months previous to this date 
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he had noted unusual fatigue, cough, and weight loss of several pounds. X-ray 
of chest in February, 1948, revealed extensive cavitary disease in the left upper 
lobe and sputum was positive for acid fast bacilli. On 8 March he suffered 
a 500 c.c. pulmonary hemorrhage followed by a febrile course of 100 to 
102 F. with suggestive evidence of spread in the same and in the contralateral 
lung. He was admitted to Fitzsimons General Hospital 19 March 1948. 
Streptomycin .5 Gm. daily was started 23 March and continued until 27 
July 1948. By May 7 there was appreciable evidence of clearing of moderately 
soft lesion in the left upper lobe, but the cavity persisted and the lesions in 
the contralateral lung and lower left lung field had improved. A three stage, 
seven rib, thoracoplasty was performed during May and June, 1948. Within 
8 months from onset of symptoms thoracoplasty was completed. ‘Tubercle 
bacilli were sensitive to streptomycin at the time of thoracoplasty. Total 
dosage of streptomycin was 64 Gm. In November 1948 there was no evidence 
of cavity on roentgenogram, sputum was negative and there had been rather 
marked general improvement. Approximately 7 months after thoracoplasty, 
sputum again was positive and organisms streptomycin fast. At this time there 
was laminographic evidence of persistent cavity in collapsed left upper lobe. — 
Lobectomy, left upper lobe, 5 May 1949. Given Para-Amino-Salicylic Acid 


No cough or sputum; gastrics negative for acid fast bacilli. 


Case 2. A 41 year old wife of an officer. In February 1941 x-ray of chest, ; * 


: <= the left upper lobe and infiltration in right upper lobe; activity was 

- questioned. In 1944, during a second pregnancy, x-ray again revealed a 
lesion in the left upper lobe which was oval and suggested a tumor. Spu- | 
tums were negative for acid fast bacilli. By 21 June 1945 this rounded | 
lesion revealed areas of radiolucency suggesting cavitation. Surgical removal | 
was recommended but refused by the patient. In April 1947 sputum was posi- 
tive for acid fast bacilli. She was admitted to Fitzsimons General Hospital 3 _ 
July 1947. X-ray on admission showed a nodular lesion underlying first and sec- 
ond anterior interspaces on left in same location as lesion in 1945 except there — 
seemed to be definite cavitation; 27 of 28 sputum examinations were positive 
for acid fast bacilli. Pneumothorax and closed intrapleural pneumonolysis 
were accomplished with little benefit. On 4 May 1948 a first stage thora- 
coplasty was done and on 2 July 1948 a left upper lobectomy was performed. 
Postoperative course was uneventful. Patient received streptomycin preopera- 
tively and postoperatively. Gastrics have been negative on culture since. She 


CasE 3. A 28 year old white officer, was well until January, 1947, at 
which time he developed a mild productive cough. Roentgenogram of the 
chest revealed a nodular type infiltration in the right upper lobe with cavita- 
tion and left midfield infiltration. Sputum positive for acid fast bacilli. He 


_ pneumothorax was established 3 March. After 3 refills of air an atelectasis 
of the right upper lobe developed. He was immediately bronchoscoped and a 
small amount of thick secretion removed. Atelectasis was partially improved. 
On 18 March he was started on streptomycin, 1 Gm. daily. Pneumothorax 
was continued with some decrease in the size of the cavity. In September 1947 
: he suffered an upper respiratory infection and the cavity was noted to increase 
i 4 in size. In October 1947 x-ray of chest revealed atelectasis of the entire right 
. upper lobe which was considerably relieved by bronchoscopy. The atelectasis 


before, during, and after lobectomy. At present time patient is gaining weight. = 


as part of a prenatal examination, revealed a primary calcified complex 


was admitted to Fitzsimons General Hospital 17 Feb. 1947. Right artificial : aa 
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recurred in November. Due to persistence of cavitation in the partially col- 
lapsed upper lobe, lobectomy was decided upon as the choice procedure. On 
27 December he was started on a second course of streptomycin, | Gm. daily. 
Two stages of thoracoplasty were carried out during January 1948 and lobec- 
tomy, right upper lobe, performed 17 February. Postoperative course un- 
eventful. Patient was discharged to his own care approximately 12 months 
after lobectomy. He is asymptomatic; all sputum and gastric cultures have 
been negative for acid fast bacilli since lobectomy. 


Case 4. A 37 year old officer had x-ray of chest in May 1946 as part 
of routine examination for Regular Army commission. This examination 
revealed infiltration right upper lung field and patient was transferred to 
Fitzsimons General Hospital. X-ray in July 1946 revealed a cavity in right 
upper lobe. Sputums and gastrics were negative for acid fast bacilli. On 18 
July artificial pneumothorax was instituted and 14 August pleural adhesions 
were divided by closed intrapleural pneumonolysis. In July 1947 he was dis- 
charged to continue pneumothorax as an out patient at a Veterans Hospital 
in Nebraska. Since cavity did not close under pneumothorax patient was 
returned to Fitzsimons General Hospital 23 Aug. 1948. Sputum examina- 
tions continued to be negative for acid fast bacilli. Numerous x-rays and 
laminograms showed a definite cavity in right mid-lung field, and pneumo- 
thorax was continued. Bronchoscopy revealed a normal tracheobronchial tree. 
It was recommended that patient have a right upper lobe lobectomy and this 
to be followed by thoracoplasty if lesion proved to be tuberculous. Right upper 
lobectomy was performed 22 Nov. 1948. Smear from wall cavity was positive 
for acid fast bacilli. ‘Thoracoplasty, first stage, 21 Dec. 1948. Patient con- 
tinues in the hospital but is asymptomatic; all gastrics are negative and he 
expects to be discharged to his own care in November of this year. 


Case 5. A 20 year old negro soldier, developed general malaise, vomit- 
ing, chills, fever and productive cough 15 Feb. 1948. He was admitted 
to a Station Hospital in Germany where the diagnosis was pneumonia and he 
was treated initially with penicillin and sulfadiazine. Sputum positive for 
acid fast bacilli and patient transferred to Fitzsimons General Hospital. X-ray _ 
of chest revealed nodular parenchymal infiltration from level of third inter- 
space anteriorly to dome of diaphragm. Centrally located in the area of infil- 
tration was an area of increased radiolucency measuring 3.2 by 4 cm. Strep- 
tomycin started 16 April 1948 in conjunction with pneumoperitoneum. 
Phrenemphraxis, right, 27 April. ‘Temperature then dropped to normal. 
Streptomycin discontinued after 30 days to be reserved for surgery. Patient 
continued to produce 1% cup greenish purulent sputum. Bronchoscopy nega- __ 
tive in July 1948. On 17 October, streptomycin therapy resumed. Lobec- 
tomy, right lower lobe, 28 October. He was transferred to Veterans Adminis- 
tration Hospital, Oteen, N. C., 5 April 1949. Recent follow-up letter reveals 
that patient is asymptomatic and sputum and gastric cultures have continued 
to be negative for acid fast bacilli. 


Cast 6. A 25 year old white wife of an army officer, was admitted to Fitz- 
simons General Hospital 27 Oct. 1947 with diagnosis of tuberculosis, all 
lobes, both lungs, far advanced, with cavitation, left upper and right upper 
lobes. Symptoms of pulmonary tuberculosis began in May 1941 and she was 
admitted to a sanatorium in Maryland in June of that year. She had right 
pneumothorax induced and maintained with bed rest for 22 months. In April 
1943 she was discharged as an arrested case but pneumotrorax was main- 
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~ tained. In October 1945 x-ray examination showed a spread to the left side; 
she was readmitted and the right lung was allowed to re-expand. She left 
the sanatorium against medical advice in May 1946. Left pneumothorax was 
instituted in December 1946 but proved to be unsuccessful. Patient con- _ 
tinued bed rest at home until admitted to Fitzsimons General Hospital. Nu- — 
merous sputums were positive for acid fast bacilli. Bronchoscopy revealed no — 
evidence of endobronchial disease. Vital capacity 30 to 33 per cent of normal. 


Streptomycin 1 Gm. daily from 24 Nov. 1947 to 24 Feb. 1948. Three stage, ‘s 


6 rib thoracoplasty on left performed between 18 Dec. 1947 and 10 Feb. 1948. 
_ Lobectomy, right upper lobe, and decortication of middle and right lower lobe 

31 Jan. 1949. At present patient is less dyspneic than before lobectomy. She — 
is afebrile and produces not over 8 c.c. of sputum daily. There has been a 
weight gain of 8 pounds. Sputum and gastric washings have been negative 
since lobectomy. Present vital capacity 35 per cent of normal. 


LOBECTOMY IN TREATMENT OF PULMONARY TUBERCULOSIS 


December 1946-1 July 1949; 51 Lobectomies 
43 upper lobes (4 right middle lobes combined with right upper 
lobes ) 
3 right middlelobes 


5 right lower lobes 


One death—immediate operative (2 per cent mortality) 
Complications to date: 
Empyema and chest wall sinus...... 
Bronchial fistula 
Spreads or reactivations 
Intermittent or recent positive sputum since resection. . 


Periods of follow-up review or observation since lobectomy: 
12 to 32 months. ; whee 21 cases 
3 to 12 months. ....29 cases 


SUMMARY 


A preliminary report on 51 lobectomies performed in the treat- 
ment of pulmonary tuberculosis at Fitzsimons General Hospital 
from December 1946 to July 1, 1949, under streptomycin protec- | 
tion is presented. There has been one death in this series. Fairly 
clear cut and controversial indications for pulmonary resection are 
listed and discussed as well as the surgical scheme of management _ 
at this Army General Hospital. The results cannot be accurately 
evaluated for 2 to 5 years but we have been so encouraged with our 


results to date that we are employing excisional surgery in a sonia oa 


percentage of the patients in whom surgery is indicated. — 
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7 BOTRYOMYCOSIS AND ACTINOMYCOSIS OF THE 
INTESTINE 
wate APPEARING AS FOREIGN BODY GRANULOMA 
=e Charlotte, N. C. 


ieee report is based upon the observation of four cases of for- 

Tin eign body granulomas in the intestinal tract caused by ingestion 

of bone. Two of them were identified as botryomycosis and two of 
them as actinomycosis. The combination of these etiologically un- 
related conditions in one report seemed indicated because they re- 
semble each other so closely clinically, anatomically, and patho- 
genetically that a distinction encounters difficulties. 


A detailed description of these cases is justified since these in- _ 
stances of actinomycosis appear to be the first observations in which 
the mode of entrance could be demonstrated. The cases of botry-— 
omycosis emphasize the significant role that foreign bodies may 
play in the pathogenesis of this condition and remind us of the fact 
that botryomycosis may not be as rare as previously assumed. 


CasE REporTS 


Case 1. A 45 year old Negro male laborer was first admitted to the Nor- 
folk Community Hospital, Norfolk, Virginia, in September, 1943. Three 
days before the patient’s admission to the hospital he was stricken with pain 
in both lower quadrants of the abdomen and around the umbilical area. There 
was no associated nausea, vomiting, or constipation. The patient’s condition _ 
became gradually worse and he was admitted to the hospital. Significant find- — 
ings of the past history revealed that the patient had had occasional attacks of — 
indigestion for the past 12 years. The examination at time of admission 
revealed a temperature of 99.4 F.; the pulse rate was 88 per minute, the © 
respiratory rate, 20 per minute. The patient was described as a well-developed, 

middle-aged Negro male who appeared acutely ill. Positive physical findings 
were limited to the abdomen where there was noted an old surgical scar 
in each lower quadrant. There was a rather marked rigidity and tenderness 

in both lower quadrants. No masses were felt. The laboratory examinations 

_ showed no significant pathologic findings except for an elevated white blood 

cell count with normal differential count. The tentative diagnosis of acute 
appendicitis was made. The patient was operated upon shortly after admission 
and there was discovered a mass in the mesentery of the terminal ileum, which 


*Two cases (1 and 3) were observed by Dr. Arnold Strauss, de Paul Hospital, Nor- 
folk, Virginia. The other two cases (2 and 4) were observed by Dr. Walter Summer- 
ville, Charlotte, North Carolina. I have studied these cases in consultation and I am 
grateful to these colleagues for parting with this material for the purpose of publica- 
_ tion. The instances of botryomycosis are described rather briefly since they will be 
reported in detail as a part of a larger series elsewhere. 
Read before the seventeenth annual assembly of The Southeastern Surgical Congress, 
Biloxi, Miss., May 23-26, 1949. 
_ From Charlotte Memorial Hospital. Gos 
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involved approximately 12 inches of the small intestine. The section which 
was involved in the process was covered by omentum and the entire area was 
adherent to the internal inguinal ring. A resection of this portion of small 
intestine and the mass of the mesentery with a side to side anastomosis was 


performed. 


“A: 


. Case 1. Actinomycotic granule in microabscess. 
and eosin stained section. 


Fig. 2. Case 1. Gram stain of actinomycotic granule showing mycelia 
readily visible at periphery. 


Histologic sections of the mass removed revealed that it consisted of fibro- 
blasts, fibrous tissue and numerous abscesses. Within the latter numerous 
characteristic actinomycotic granules were found. Further sections through 
the gross specimen revealed a bone in the center of the mass. Additional micro- 
scopic study of the granulation tissue showed fragments of bone within the 
micro-abscesses. With Gram stain numerous mycelia could be found within 
the necrotic marrow of the bony sequestrum. They were in irregular arrange- 
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ment in contrast to the granules where the mycelia with their club-shaped, 
swollen ends radiated from a densely packed center (figs. 1, 2, 3, and 4). 


Fig. 3. Case 1. Bony spicule in granulation tissue. ioe a 


a = Fig. 4. Case 1. Mycelia in bone marrow of bony spicule. Gram stain. 


The patient’s immediate postoperative course was uneventful and he was 
discharged on September 26. 


His convalescence, however, was not without complication. During the 
following two months he was readmitted twice to the hospital, each time for 
about one week because of pain and discomfort in the left lower abdominal 
quadrant. He improved each time on symptomatic treatment. In December he 
returned with the same complaints and in addition he complained of nausea 

and vomiting. An abscess in the abdominal wall was discovered. It was in- 


improved and he was discharged. The mass in the abdominal wall, however, 


cised, and purulent, foul-smelling material was discharged. His condition _ 


— 
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recurred, associated with almost continuous pain. On his last admission in 
January, 1944, another laparotomy was undertaken. The persistent abscess 
in the abdominal wall was drained and a retroperitoneal inflammatory mass 
was discovered. The latter did not reveal free pus. In spite of a rather stormy 
convalescence, he gradually improved and was finally discharged in February. 
During this period he had developed a moderate anemia which was corrected 
by blood transfusions. 


Case 2. This 36 year old colored male was admitted to the Good Samaritan 
Hospital on Feb. 25, 1942, with the complaint of constipation and pain in the 
left lower quadrant for the previous five weeks. His past history was non- 
contributory. Physical examination, including routine laboratory work, re- 
vealed no abnormalities except for a tender area in the left lower quadrant of 
the abdomen in which an indefinite mass could be palpated. This mass was 
irregular in outline, not movable and seemed to be attached to the anterior 
abdominal wall. 


A barium enema showed changes interpreted as “constricting lesion of the 
distal transverse colon with evidence of adhesions to nearby structures in the 
left lower quadrant.” 


A laparotomy was performed and a portion of the transverse colon contain- 
ing a tumor mass was removed. And end to end anastomosis and temporary 
cecostomy were performed. After an uneventful recovery and closure of the 
cecostomy the patient was discharged. 


Fig. 5. Case 2. Actinomycotic granule. Hematoxylin and eosin 
stained section. 


The “tumor” in the wall of the transverse colon constricted the lumen con- 
siderably. It had penetrated the entire wall. Upon sectioning it was seen to 
contain small foci of suppuration which on histologic examination were seen 
to lie in a nonspecific fibrous granulation tissue. Within these micro-abscesses 
were encountered numerous actinomycotic granules. On the basis of Hema- 
toxylin-Eosin stained sections, Dr. Summerville diagnosed the lesion as actino- 
mycosis, whereas I suggested botryomycosis. Because of this, numerous serial 
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Fig. 6. Case 2. Bony spicule. 


sections of various blocks were undertaken, hoping to identify a foreign body. 

A fragment of bone was finally found. Closer examination of the granules, 
however, with the help of Gram stain, revealed the presence of mycelia, ending _ 
in typical club-shaped swelling at the periphery of the granules. Staphylo- | 
cocci were absent (figs. 5 and 6). 


From time to time during the following seven years the patient returned to 
the hospital and to the physician’s office with complaints of cramp-like pain 
and signs of partial intestinal obstruction. These were believed to be due to 
adhesions. He promptly recovered each time with enemas and symptomatic 


treatment. 


Case 3. A 28 year old white male was admitted to the de Paul Hospital, 
Norfolk, Virginia, on April 17, 1945, with the complaint of abdominal pain. 
The patient was in good health until approximately 24 hours before admission, 

_ at which time he began to experience an annoying pain in the abdomen with 
radiation to the right lower quadrant. The pain persisted until admission. — 
There was no nausea, vomiting, or change in bowel habits. No history of 
previous similar attacks could be elicited. Positive physical findings were 
limited to the abdomen, which was found to be rigid with marked rebound 

tenderness. A tender mass was palpated in the right lower quadrant of the 


Laboratory data: examination of urine revealed essentially normal findings. 
Wassermann and Kahn reactions were negative. A preoperative white blood 
count showed 12,000 cells with an essentially normal differential count. 


A diagnosis of acute appendicitis was made. On operation there was dis- 
covered an inflammatory mass, approximately the size of an orange, which 
involved the omentum and which was firmly adherent to the anterior abdom- 
inal wall in the region of the internal inguinal ring. The cecum and appendix 
appeared normal. 

Histologic sections of this mass revealed omental fat tissue in which were 


present areas of necrosis, surrounded by granulation tissue which was infil- 
_ trated with polymorphonuclear leukocytes, lymphocytes, plasma cells, and 
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iron-pigmented macrophages. Also within the granulation tissue were noted 
bluish bodies, the centers of which were granular and the peripheries of which 
showed club-shaped excrescences with doubly refractive capsules. These bodies 
were identified as botryomycosis, and additional histologic sections through 
the mass from the omentum revealed a calcified foreign body (suggestive of 


fish bone) (figs. 7 and 8). 


Fig. 7. Case 3. Botryomycotic granule. Hematoxylin and eosin 


Fig. 8. Case 3. Bony spicule in granulation tissue. i 


The patient’s postoperative course was satisfactory except for an elevation 
of temperature to 100 F. on the ninth postoperative day, following which the 
abdominal incision was opened and drained of a large amount of pus. Follow- 
ing this procedure the patient’s temperature returned to normal and he was 
discharged in good condition on the twentieth hospital day. 
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Cass 4. The clinical record of this case is inadequate, but the essential data 
can be briefly summarized as follows: a colored boy, aged 4 years, was ad- 

_ mitted to the Good Samaritan Hospital, Charlotte, North Carolina, in Janu- 
ary, 1942 with abdominal pain and discomfort of some duration. Because of 
a palpable mass in the right lower quadrant a laparotomy was performed and 
a tumor mass was encountered in the region of the cecum. The latter, together 
with a portion of the ileum, was removed. Upon gross examination of the 2 
firm pericecal mass a fish bone was encountered in the center. 


Histologic sections revealed a granulation tissue with foci of suppuration 


which were found numerous characteristic botryomycotic granules (fig.9). 


Fig. 9. Case 4. Botryomycotic granule. Hematoxylin and eosin stained 
section. Indistinguishable.from actinomycosis with this stain. 


Upon questioning the parents it was learned that this 4 year old had fre- : 
- quently been given fish for meals. 


DIscUSSION 


Actinomycosis. The instances of intestinal actinomycosis 

ported are remarkable in two respects. In the first place, the cases 

__ Prove again that this condition is curable by excision, provided it is - 

localized at the time of operation. Except for occasional symptoms 

‘ee and signs of partial! obstruction, apparently due to adhesions, one of 

the patients (Case 2) is known to be well seven years after opera- 

es; The relative benignity of abdominal actinomycosis may be 

} related to the degree of virulence of the strain of Actinomyces in- | 

ie volved. A great number of strains are known, only a few of which 

are pathogenic for humans. The Actinomyces in our cases were 

merely identified bacterioscopically and no statement concerning 
their virulence can be made. 


In the second place, Case 1 proved and Case 2 strongly suggested 
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that Actinomyces can penetrate the intestinal wall within foreign 
bodies (bone spicules). The mechanism of entry has apparently 
never been determined. H. Siegmund' in 1929, and W. Forbus,? in 
1943, stated that the mode of entry into the intestinal wall is not 
known. In both of our cases reported, bony spicules were found in 
the granulation tissue surrounding the bowel, and mycelia could be 
demonstrated in one of them as having traveled within the bone 
marrow. The pathogenesis of intestinal actinomycosis has*thus been 
clarified for these two instances. It may be expected that more cases 
may be reported if careful examination is directed toward the find- 
ing of foreign bodies in the peri-intestinal granulation tissue rather 
than toward the initial mucosal lesion. 


B. Botryomycosis. A brief description of the pathologic findings 
of this condition is indicated since it is not well known to the sur- 
geon. The gross appearance of the lesion varies with the organ in 
which it occurs. Botryomycosis has been reported in liver, lung, 
kidney, subcutaneous tissue and bone, indistinguishable from other 
types of chronic inflammation with abscess formation. The amount 
of firm, tumorous, granulation tissue varies with its site. It may 
contain microscopically small abscesses or—as in the liver—the 
abscess cavity may be the most conspicuous feature. Botryomycotic 
granules may also be found in chronic empyema. In and about the 
intestinal tract, the lesion usually appears as a firm, ill-defined, 
granulomatous mass adherent to the adjacent structures involving 
the intestinal wall, partially obstructing their lumens. 


On sectioning, a foreign body (bone spicules) may be recognized 
grossly but often escapes the examiner’s attention. In this respect 
the histologic recognition of botryomycotic granules may be of prac- 
tical significance. The finding of these structures in a granulomatous 
mass of the intestinal tract, in our opinion, should indicate that a 
foreign body is likely to be present. In two of these cases it was 
found only upon diligent search after the botryomycotic granules 
were histologically identified. 


The microscopic picture is characteristic. The granules are of 
approximately the size and shape of so-called sulfur granules in 
actinomycosis. They possess a faintiy stained matrix which com- 
monly forms radiating club-like excrescences. Many of them are 
surrounded by clear zones or a fine doubly-refractive capsule. All 
of the granules we have seen in the abdominal cavity were dark- 
bluish-stained and granular owing to the accumulation of Gram 
Positive cocci. These, in most cases, are identified as Staphylococci 
and are seen in various degrees of degeneration in the center of the 
granules, more crowded and darker stained and apparently viable 
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in the periphery. Occasionally they are arranged in beaded, fila- 
ment-like fashion resembling mycelia. 


a. Pathogenesis. In all cases of botryomycosis in which the lesion 
was found in the abdominal wall, omentum, or intestinal tract, a 
foreign body was demonstrated. In the 4 cases of my own observa- 
tion a bone spicule (fish bone) was found to be responsible for the 
lesion. In view of this fact, it appears highly probable that this 
foreign body plays an important role in the production of this pecu- 
liar condition. Accordingly, Easley and I* conducted an experiment 
with rabbits, implanting fish bones in the intestinal wall. We were 
able to produce botryomycotic granules in this manner. We con- 
cluded that foreign bodies such as fish bones provided a way of per- 
petuating an infection with small numbers of Staphylococci. Not all 
botryomycotic granules, however, are produced in this manner. 
Those found in the liver, pleura, and elsewhere are not accompanied 
by demonstrable foreign bodies, and the mechanism of their produc- 
tion is not fully understood. It is assumed, however, that the capsule 
and the matrix of the granule are a product of degeneration of sur- 
rounding tissue together with the material derived from the dete- 
riorating microorganisms. Whatever the cause, the virulence of the 
bacteria is apparently relatively diminished. 


This is not the place to enter into the controversy concerning the 
pathogenesis of botryomycosis; it suffices to state that in our experi- 
ence a foreign body piercing the intestinal wall may be expected if 
botryomycotic granules are found in granulomas of the abdominal 
cavity. These cases may thus find their full explanation. 


b. Clinical Features. The clinical features of botryomycosis and 
actinomycosis of the intestinal tract at the onset of the disease are 
so similar that they may be discussed together. If left untreated, 
actinomycosis will invariably take a fatal course by contiguous pro- 
gression and sinus formation. The outcome of untreated cases of 
botryomycosis is not known. All of the cases reported have under- 
gone operations.* One is led to believe that its course may not be as 
invariably fatal as that of actinomycosis since death directly refer- 
able to progressive, untreated botryomycosis has not been reported. 
Conclusions, however, should be drawn with caution. Owing to the 
similarity between the gross appearance of these two conditions and 
the histologic features of the granules, botryomycosis may have 
been taken erroneously for actinomycosis. Only careful study of 
sections with special stains may reveal its identity. 


In the beginning both diseases may show the same signs and 
symptoms referable to a foreign body granuloma. To my knowl- 
edge, the preoperative diagnosis of botryomycosis has not been 
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_ made, although it is conceivable that with increasing knowledge of 
this condition, it could clinically be suggested. The symptoms and 
signs depend largely on the location of the granuloma. Abdominal 
lesions, to which this analysis is confined, may be situated anywhere 

_ along the intestinal tract, most commonly, however, in the trans- 
verse colon, omentum, and ileocecal region, often adherent to the _ 
anterior abdominal wall. Preoperative diagnosis of acute appen- — 

dicitis, periappendicitis, diverticulitis, and infarcted appendices 
epiploicae have been made. Carcinoma of the large bowel = 
also be considered. be 


Cramplike pain in the abdomen has been consistently noticed in 
these 2 cases and also in 2 other cases previously reported® that — 
have come to my attention. The type or character of this pain — 
was not described in any of the clinical histories. It was present | 
- from one day to several weeks. The onset of complaints was _ 
gradual in most of the cases. Only one of the patients was admitted — 
to the hospital as acutely ill. riot 


A mass was palpable in all cases but one. In this instance marked © 
_ rigidity and tenderness were present in both lower quadrants. Inall 
_ but one case the mass was tender to palpation. Alteration of stool 
habits occurred in only half of the cases. In none of the clinical 
_ histories was there made a note of blood in the stool. None of the — 
patients had nausea or vomiting. Clinical signs of partial obstruc- 
tion were noted in only one instance, but x-ray examination under- 
taken in two of the cases showed a filling defect by barium enema. 
In both instances this was interpreted as being due to an extrinsic sy 


mass. 


The laboratory examination did not reveal abnormalities except 
for a slight elevation of the white count in one case. The differential 
count was noted as being normal in all of them. The highest tem- 
perature recorded was 99.4 F. in one instance. In all others it was 
recorded as normal. 


_ To my knowledge, no attempt has been made to elicit the history 
of swallowing a bone or fish bone prior to operation in any of these — 


between the ingestion of the bone and the development of the lesion. eo ar 


Complaint of cramplike abdominal pain with tender palpable 
_ abdominal mass and an extrinsic filling defect of the large bowel, | 
_ lack of significant constitutional signs and essentially normal labora- 

_ tory findings ‘should lead the physician to inquire about the possi- . 
_ bility of having swallowed a bone. It is conceivable that a tentative 
_ diagnosis may be made under such circumstances. 


A remark on therapeutic procedures is seemingly superfluous. . 
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Except for mechanical difficulties a permanent cure should be as- 
sured if the inflammatory mass is removed together with that por- 
tion of intestine through which the foreign body has reached the 
serosal surface. This should hold true whether the etiologic agents 
are Actinomyces or Staphylococci. Not all of the cases, however, 
have followed that pattern. In fact, only two of the 6 cases which 
I have seen recovered without complication. One patient developed 
acute intestinal obstruction from adhesions and died following a 
necessary block resection. Two patients developed abscesses in the 
abdominal wall, one of them additional retroperitoneal inflamma- 
tory induration. One patient returned repeatedly for recurrent pain, 
probably due to excessive adhesions. 


It is apparent, therefore, that foreign body granulomas of the 
: abdomen of the actinomycotic or botryomycotic type in contrast to 
noninfectious granulomata require meticulous care in the prevention 
=F of contamination of adjacent structure. 


In evaluating the postoperative complications it must also be 
. considered that laparotomy in most instances was made without 
accurate preoperative diagnosis. Proper biochemical preoperative 
care may have prevented some of the untoward results. In all 
events, the probability of postoperative complications should enter 
a into the surgeon’s prognosis. 


SUMMARY 


1. Four cases of abdominal foreign body granulomata, due to 
ingestion of bone, are reported. Two of them were identified as 
botryomycosis, two of them as actinomycosis. 


2. Two instances of intestinal actinomycosis are apparently the 
first cases on record in which the mode of entry of Actinomyces 
into the intestinal wall could be demonstrated. 


3. The clinical and anatomic features of intestinal =r 
and early actinomycosis are described. 
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PULMONARY EMBOLISM BY AMNIOTIC FLUID 


Review of the Literature and Report of an Additional Proved Case _ 


proved cases of sche embolism by amniotic fluid. The 
purpose of this paper is to report an additional proved fatal case 
and to encourage further investigation and interest in this probably — olf 
not too rare disease. Many so-called cases of severe shock at the E RY 
time of delivery, with or without fatal termination, may well be _ 
cases of such pulmonary embolism from amniotic fluid. This disease — ak 
is to be suspected in every case of sudden, severe shock during labor 
or in the early puerperium. 5 


_ Pulmonary embolism is given as a frequent cause of deaths: in 
the early puerperium. Hemmings,’ in a study of the postdelivery ae 

deaths in Cleveland, involving 80,136 births, found that pulmonary = ote 

embolism was given as the cause of death in 14.5 per cent of the om 
deaths. This is an incidence of one such death to every 2,138 births. ur, 4% 
The number of these deaths due to pulmonary embolism by amniotic ce i 
fluid was not determined because these embolic deaths were —-. 2 

nosed by clinical observation only. Steiner and Lushbaugh** have _ 

to date reported the most extensive series of cases of pulmonary — 
embolism by amniotic fluid. They reported 10 cases and found an 

incidence of this disease of 1 :8000 in routine obstetrical cases and 

of .2 per cent as a cause of death in routine autopsies. This leads 

us to believe that pulmonary embolism by amniotic fluid occurs more 


frequently than has previously been reported. 


That pulmonary embolism by the particulate matter of the am- i 
niotic fluid does occur has been proved beyond doubt by the char- pase, 
acter of the emboli found at autopsy in the lungs of the 15 pre- 

viously reported cases." Pulmonary embolism by amniotic fluid 
has been produced experimentally in rabbits and dogs by Lushbaugh ; 
and Steiner,”* and the characteristic findings in the lungs at autopsy 
are similar to those in the human cases. How these emboli gain — 
access to the maternal circulation is not clearly understood. The 
uterine contractions, in all cases during labor, were reported as — 
severe. Such contractions acting on amniotic fluid, rich in particulate | 
matter in the closed space of the uterus, probably forced this ma- 
terial into the uterine veins, through some defect in the placenta or 
membranes. This is further corroborated by the occasional finding — 
at autopsy in these cases of uterine veins containing emboli of _ 
meconium-like material.** Once in the maternal venous system, _ 
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these emboli are carried first to the lungs and produce pulmonary 
embolism. 
« - Froma study of 16 cases, certain predisposing factors are appar- 
. ent. The disease occurs in the older age group; the average age 
for 16 cases was 33.1 years. The uterine contractions in these cases 
were described as severe, often tetanic in character. The amniotic 
fluid was found to contain much meconium. In the majority of the 
cases the fetus was oversize, was dead prior to labor, or died dur- 
ing labor. 


The diagnosis to date has been made at autopsy from the char- 
acteristic microscopic appearance of the lungs, which consists of 
widespread pulmonary embolism by the particulate matter of the 
amniotic fluid. Gross and Benz‘ recently suggested that in suspected 
cases, when permission for autopsy could not be obtained, blood 
might be aspirated from the right heart or inferior vena cava and 
centrifuged for sediment containing the particulate matter found 
in amniotic fluid. They suggest that this procedure be carried out 
in these cases when autopsy is performed to substantiate further 
the diagnosis. 


The treatment of these cases must be directed towards combating 
the immediate severe shock and pulmonary edema. Setzer and 
Shumen® reported a possible non-fatal case, in which their patient 
recovered following 72 hours of vigorous therapy. Suspecting pul- 
monary embolism by amniotic fluid as the probable cause of sudden 
shock in their case, they rapidly carried out anti-shock therapy, con- 
sisting of 100 per cent oxygen, cardiac stimulants, digitalis, mor- 
phine and atropine, and the application of tourniquets to the ex- 
tremities. Morphine and atropine were repeated frequently during 
the next 72 hours, and whole blood was administered slowly. 


The following is a report of a proved fatal case of pulmonary 
embolism by amniotic fluid. It will be noted that this case is typical 
of those previously reported: 


A 27 year old Cherokee Indian was admitted to the hospital in active labor, 
two weeks before the expected date of confinement. Eleven years before she 
had had one previous pregnancy, which was terminated by Cesarean section, 
due to transverse presentation. The patient presented herself for prenatal 
care when she was approximately five and one half months pregnant. She had 
had a normal prenatal course prior to this time with the exception of mild 
nausea and vomiting during the early months of pregnancy. Physical exam- 
ination on her first visit revealed a well developed and nourished woman, 
approximately five and one half months pregnant. The heart and lungs were 
clinically negative. Blood pressure was 132/80. There was an old well healed 
lower midline operative scar from a previous Cesarean section. Pelvic meas- 
urements were within normal limits. Complete laboratory data including 
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She returned regularly to the out-patient department, and the blood pres- 
sure and urinalysis remained normal. There was no evidence of toxicity or 
excessive weight gain. On admission to the hospital, the general physical con- 
dition of the patient was judged to be within normal limits. —Temperature 
was 98.8; pulse, 80; respiration, 20; and blood pressure, 130/90. Examina- 
tion of the abdomen revealed a vertex presentation, right occiput anterior. 
The fetal heart was audible in the right lower quadrant and was considered 
normal. Uterine contractions were regular and of moderate severity. Rectal 
examination on admission revealed a 3 cm. dilatation of the cervix. She was 
given 114 grains of nembutal and 50 mg. of demerol. Her pains continued, 
increased in severity, and two hours after admission, the above medications 
were reepated. The membranes ruptured two and one half hours after ad- 
mission. Amniotic fluid, discharged at this time, contained a small amount of 
blood. Uterine contractions were almost continuous and were severe in 
character. 


The blood pressure was found to be 90/70 at this time. Rectal examination 
revealed further dilatation of the cervix. One and one half hours later, four 
hours after admission, the patient was taken to the delivery room, with the 
cervix fully dilated. Under light cyclopropane anesthesia a mediolateral 
episiotomy was made and delivery of a near term fetus by means of low forceps 
was easily accomplished. When the fetus was delivered, the cord was found 
to be tightly wrapped about the neck. No respiration occurred, and the heart 
beat could not be heard. Death of the child was attributed to strangulation 
by the cord. 


At the time of delivery the amniotic fluid contained much meconium. The 
placenta and membranes delivered spontaneously and were stained a dark 
green. Blood loss was minimal, estimated at 150 c.c. The patient was given 
ergotrate intramuscularly, and no further bleeding occurred. The episiotomy 
was repaired, and the patient was permitted to react fully before returning 
to her room. She was fully awake; she asked for water and inquired as to the 
sex of her child. Suddenly she developed a chill and began to cough violently. 
Air hunger and cyanosis were noted, and she was given 100 per cent oxygen. 
She was found to have a rapid weak pulse, and blood pressure was unobtain- 
able. Atony of the uterus was suspected, but examination revealed the fundus 
to be firm, and there was no vaginal bleeding. The patient rapidly lost con- 
sciousness and died within ten minutes, despite artificial respiration, cardiac 
stimulants and atropine, after a total labor of eleven hours, and five hours 
after admission to the hospital. 


The clinical impression was that of shock, following pulmonary embolism. 


At autopsy, performed by Dr. John W. Adams, the essential findings were 
limited to the lungs and pleural cavities. A careful examination of the heart 
and cardiac vessels revealed no demonstrable pathology, grossly or on the 
microscopic sections. There was no gross or microscopic pathology found in 
the uterus. The pleural cavities contained approximately 500 c.c. of clear 
fluid. The lungs were edematous; the right lung weighed 570 grams, and the 
left weighed 515 grams. Microscopic sections of the lungs revealed the capil- 
laries and medium sized vessels in the lungs engorged and occluded by eosino- 
philic staining flecks of epithelial elements. The structure of these epithelial 
elements in the vessels was identical with that found in amniotic fluid. Prac- 
tically all of the capillaries in the alveolar walls were plugged with these 


sone amniotic fluid. There was moderate edema “ the alveoli them 
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1. by amniotic fluid 
2. Pulmonary edema 


1. A review of the literature on pulmonary embolism by amniotic 
fluid has been made. 


2. The probable common occurrence of this disease is empha- 


3. Predisposing factors—pathology, diagnosis, and treatment— 


been discussed. 
. 4. An additional proved fatal case has been nie 
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COLOSTOMY CLOSURE 


Experiences Gained in the Management and Chen 
Colostomies During World 


Don C. Rosertson, M.D. 
Orlando, Fla. 


Bias report is based upon the management and closure of tem- 
porary colostomies performed during World War II in over- 
seas theaters for wounds of the colon and rectum. These were pri- 
marily of a temporary nature because it was mandatory to exterior- 
ize the injured bowel or to perform a proximal colostomy if this 
could not be accomplished. Ogilvie’ strongly emphasized this funda- 
mental principle in his writings of the British campaign in Libya. 
Rigid adherence to this generally practiced plan was one important 
factor in reducing the mortality rate following traumatic perfora- 
tion of the colon in World War II to 36.2 per cent according to 
Chunn.? He based this figure on a consecutive series of 3,532 ab- 
dominally wounded patients operated upon by the Second Auxiliary 
Surgical Group. This is a decided improvement over the mortality 
figures for World War I which ranged from 50 to 75 per cent in 
this type of patient. The favorable reduction in mortality rate is 
due not only to the principle of exteriorization and proximal colos- 
tomy, but to the factors of early and better first aid, early replace- 
ment of blood loss by plasma and whole blood, the generous use of 
chemotherapy, better anesthesia, and above all else, excellent sur- 
gery by well trained abdominal surgeons working in the field and 
evacuation hospitals. 


In the earlier days of the war there was apparently some con- 
troversy as to the type of colostomy that should be done. The simple 
loop colostomy was most frequently performed (fig. 1). The double 
spur type was the next most commonly employed method (fig. 2). 
It was performed in cases of resection, transections and large mesen- 
teric border wounds. According to Chunn,’ a good many antemesen- 
teric colon injuries on the right side were closed and exteriorized 
tangentially (fig. 3). 


Inasmuch as many of the colostomy cases had other associated 
injuries, the time allotted for holding patients in an overseas theater 
was insufficient to permit closure; therefore, the majority were evac- 
uated through a chain of overseas hospitals to the named general 


Read before the seventeenth annual Postgraduate Surgical Assembly of The South- 
eastern Surgical Congress, Biloxi, Miss., May 23-26, 1949. 

Attending Surgeon, Orange Memorial Hospital, Orlando, Fla. Formerly Chief of 
General Surgery and Septic Surgery Sections, Schick General Hospital, Clinton, Iowa. 
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OCHSNER CLAMP 


Fig. 1. Simple loop colostomy showing Fig. 2. Double barrel spur type of colos- 
application of the straight Ochsner tomy showing application of a straight 
forceps. aera Ochsner forceps to the spur. 
Cabs, 
2 


ot be 
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hospitals in seks zone of the interior for final definitive treatment. 


oer The present series of cases was treated on the surgical service of 


Schick General Hospital, Clinton, lowa. This hospital was a desig- 
nated specialty center for orthopedics, general surgery, and neuro- 
surgery and for this reason the vast majority of colostomy cases 
presented multiple associated orthopedic and neurosurgical prob- 
lems. During the 3 year period from Feb. 1, 1943, to Feb. 1, 1946, 
there were 12,480 surgical admissions. Of this number 44 per cent 
were operated upon one or more times for a total of 9,763 opera- 
tions. This report is based upon 67 colostomy closures which were 
performed in 65 patients. One soldier presented two colostomies 
and failure in one resulted in his having a total of three closures. 
Data as to the small number of cases which arrived already closed or 
as to a larger number of colostomies transferred to other specialty 
centers before closure was started or completed is not at hand. For 
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discussion, the subject will be considered under the following head- 
ings: Evaluation of the Patient, Evaluation and Priority Treat- 
ment of Other Injuries, Care of the Colostomy and Associated 
Problems, Crushing the Spur, Preoperative Preparation, Closure 
Technic, Postoperative Treatment and Complications. 
The patients arrived at this hospital from 4 to 25 weeks follow- 
ing their initial surgery, with 12 weeks as the average. In evalu- 
ating these patients it was necessary in many cases to take very 
detailed histories and to do very complete examinations because the 
records were often incomplete or missing. Many of them, however, 
arrived with excellent records. Although their state of morale was 
excellent on the whole, the majority of patients presented problems 
of chronic sepsis from osteomyelitis, infected draining sinuses due 
to retained foreign bodies, abdominal wound infections, urinary and 
fecal fistulae, infected cord bladders, etc. Subclinical hypopro- 
teinemia was often present in the more septic patients, although the 
serum protein levels were usually not under the lower limits of 
normal. The more extensive and refractory wounds were cultured 
for aerobic and anaerobic organisms and appropriate therapy in- 
stituted. Due to long-continued penicillin therapy in the more 
severely wounded, a large number of them developed highly resist- 
ant strains of organisms. This resistance rapidly dropped, however, 
upon temporary discontinuance of the drug. There was also evi- 
dence of fatigue and considerable weight loss which ranged from 
20 to 50 pounds. Jaundice due to homologous serum reactions or 
infectious hepatitis was not infrequently seen. Thus the patient and 
his injuries were assessed and evaluated as quickly as possible upon 
arrival and appropriate treatment instituted. This required close 
cooperation between the members of the various specialty sections. 


EVALUATION AND PRIORITY TREATMENT OF OTHER INJURIES 


Most of the patients presented problems which were given prior- 
ity over the colostomy which was more of a nuisance than anything 
else. Infected compound comminuted fractures of the extremities 
and pelvis along with other septic cases of the more extensive type 
were isolated on the septic surgery wards for convenience of treat- 
ment. Local dressings and irrigations were carried out daily by a 
trained group of nurses and corpsmen wearing masks and sterile 
gowns and gloves. This work was supervised by the ward officer 
and Chief of the Septic Surgery Section. The patients were also 
wen regularly and closely followed by their respective section chiefs 
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who made indications for x-rays, laboratory studies, casts, diet, 
reconditioning, physical therapy and surgery. During this period, 


ample time was afforded us to evaluate the type of colostomy and ai 


the condition of the large bowel and rectum distally. Satisfactory 
information was attained by digital, sigmoidoscopic, anoscopic and 
barium enema examinations as indicated. Abdominal sinuses and 
fistula were studied by careful probing and/or x-rays in two views 
after filling the tracts with lipiodal solution. Gentian violet by 
mouth was often helpful in ruling out any connection with the intes- 
tinal tract. The value of lipiodal study was occasionally enhanced 
when performed in conjunction with the barium filled colon. 


; CARE OF THE COLOSTOMY AND ASSOCIATED PROBLEMS 


Due to the condition of the patients and the multitude of present- 
_ ing problems it was not practicable to institute a definite plan of 
training in care of the colostomy such as is advocated by Cattell;* _ 
therefore they kept themselves and the corpsmen busy with their — 
frequent changes of voluminous gauze dressings. ' 


Means to correct their malnourishment was immediately insti- 
tuted in those patients requiring it. Since they were literally starved 
for milk, ice cream, and fresh foods, this was no great problem. 
However, in the patients with definite hypoproteinemia it was desir- 
_ able to restrict their fats and to push the carbohydrates and proteins 

fe: i a very high level. This was readily facilitated by modifying 

Varco’s* Hospital Diet No. II (see Table 1) to a 2700 c.c. mixture 
containing protein 257 grams, fat 52 grams, and carbohydrate 335 
grams for a total of 4,836 calories (see Table II). 


TaB_eE I. Varco’s Hospirat Gastric Dist No. II 


Whole egg 2 Carbohydrates 
Egg whites 2 Protein 
Skimmed milk pulv. 4 oz. Fat 

*Lactose 300 Gm. Calories 
Skim milk 1000 Gm. 
5 Gm. salt 


*Beet or cane sugar can be substituted. 


TaBLeE II. Varco Diet 


460 grams lactose a i 257 grams 

5 grams salt 52 grams 

8 whole eggs Carbohydrates 335 grams 

4 egg whites Calories | 4,836 
oz. skim milk pulv. 

1660 skim milk ihe 


flavoring 
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Each soldier was given 8 ounces of this mixture every 2 hours 
until all of it was consumed. In many instances he was allowed to 
have a regular diet void of cream, butter and fats. Weight gains 
ranged from one half to two pounds daily. Occasionally this mix- 
ture resulted in cramps and diarrhea which were alleviated by reduc- 
ing the amount and giving a little paregoric. 


In the meantime appropriate treatment as indicated was being 
carried out by the various specialty sections. 


Abdominal sinuses near the laparotomy incisions promptly cleared 
up following the extractions of cotton, silk, wire sutures, necrotic 
fascia or other foreign bodies. Sinuses in the lower half of the 
abdominal wall were usually due to sequestra in compound, com- 
minuted fractures of the pelvic bones and their removal encouraged 
prompt healing. 


CRUSHING THE SPUR 


Crushing of the spur was carried out in 64 of the 66 colostomies 
regardless of whether it was a loop or a spur type of colostomy. 
For practical purposes they were all regarded as double barrel spur 
types. The crushing was accomplished by the application of two 
Ochsner clamps side by side under intravenous anesthesia using 
pentothal sodium. Considerable care was exercised in placing the 
clamps under guidance of the finger away from the mesenteric 
border. The clamp was gently closed before locking in order to 
note any changes in circulation. If blanching or cyanosis appeared, 
as it did on several occasions, the clamp was released and applied 
a little farther laterally and again tested before locking at the first 
notch. This simple method of testing before locking the clamp 
undoubtedly avoided trouble in several cases. The clamp was tight- 
ened one notch each day thereafter. 


Supporting the clamps on the spur was simplified by placing a 
small cardboard ether box with its ends cut out, over the clamps and 
colostomy. Fluffed gauze was packed in the box around the clamps. 
The box containing the clamps was then held in an upright position 
using two long one inch strips of adhesive tape that crossed each 
other over the top of the container. It was often desirable to re- 
inforce the box by wrapping adhesive tape around it. The clamps 
usually came off of their own accord on the sixth to eighth day. 


Preparation of the patient began 3 to 4 days before the crushing, 
with a nonresidue diet, saline washings of the bowel proximally and 
distally and 30 c.c. of 50 per cent magnesium sulphate at 6:00 a.m., 
4, 3, and 2 days preoperatively. Paregoric, one drachm every 4 
hours, was given the day and evening before surgery to insure com- 
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When the clamps dropped off, a mild to moderate edema and 
induration of the spur was noted.: For this reason it was preferable 
to delay the second application for 7 to 10 days. On an average, 
three complete applications of the Ochsner clamps to the spur was 
required, before adequate obliteration of the septum was accom- 
plished. Three colostomies in this group were not considered for © 
crushing of the spur. 


Although clamping of the septum carries with it a real hazard, 
_ the complications were minimal. In approximately 224 crushings 
_ which were performed in 64 of the patients, there were 2 cases of 

hemorrhage. In one case, profuse bleeding from an artery occurred 
three days after the clamps came off. Prompt transfusion with 1500 
c.c. of blood and cauterization of the artery with the aid of a cysto- _ 
scope remedied the situation. In another instance the patient suf-— 
fered hemorrhage on the third day while the clamps were on. Re- 
moval of the clamps, packing, and a transfusion of 500 c.c. of whole _ 
blood stopped the bleeding. This particular patient had warned 
us of bleeding which occurred on two previous attempts at crushing 
in an overseas hospital. One patient experienced severe cramping 
pain and nausea upon return to his room. This persisted for some | 
hours until the clamps were romanee Following this he had no 


‘PREPARATION 


The preoperative preparation for closure of the colostomy was 
usually started about 5 to 7 days following the last crushing in order — 
to allow edema and induration of the septum to subside. : 


This was as follows: 


1. High carbohydrate, high protein, low fat, — ae oe: 7 
2. Sulfasuxidine, 2 grams every 4 hours. 

3. One ounce of 50 per cent magnesium sulfate daily at 6:00 a.m. 
on the fourth, third, and second day before operation. 

: 4. Surgical liquids only, the day before surgery. 
5. Paregoric 4 c.c. every 4 hours during the 24 hours preceding 
closure in order to insure bowel rest. 

6. Irrigation of the colostomy proximally and distally with nor- 
mal saline or potassium permanganate 1 :10,000 twice daily for 2 
days prior to surgery. 

7. The insertion of a nasal tube into the duodenum on the morn- 
ing of surgery. 

_ 8. Nothing by mouth after midnight. = 
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ae Pantopon, grain 1/3, and atropine 1/150 hypodermically 1 
hour before surgery. 

After the first 25 closures, the sulfasuxidine was reduced to 4 
days and the remainder of the preoperative preparation to 3 days 
with benefit as the patient felt less worn out. 


CLosuRE TECHNIC 


there were 52 intraperitoneal, and 13 extraperitoneal closures. Two 
were closed by aseptic end to end anastomosis. Two thirds of the 
closures were performed under spinal anesthesia and one third 
received inhalation anesthesia using oxygen, nitrous oxide and ether. 


Following suitable preparation of the skin and colostomy with 
ether, alcohol and tincture of mercresin or tincture merthiolate, 
the operative field was draped and the colostomy opening plugged 
with | large gauze fluff. This latter maneuver prevented any soil- 
ing and facilitated the subsequent dissection. Elliptical incisions 3 
to 4 inches in length encircled within % inch of the stoma and ex- 
tended through the fat into the fascia. Four Allis clamps applied 
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Fig. A. Elliptical incisions encircling Fig. B. The incisions extend through 
the colostomy. the fat to the fascia. Oo 


to the scarred skin margins, assisted in the dissection and elevation 
of the loop. The adherent fascia was gently freed from the skin 
margins, and incised above and below the colostomy. Mobilization 
was continued down to the peritoneum which was not opened at this 
time in order to prevent contamination during the period of closure. 
This is considered one of the most important steps in the technic 
described. 


The skin and scar tissue was carefully trimmed from the everted 
colostomy margin. This produced an unrolling of the bowel margin 
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C. Extension of the incision Fig. D. Excision on the scarred skin 
through the fat to the fascia on the from along the colostomy margins. 
opposite side. 


and gave an additional | to 1.5 centimeter of edge to invert. Bleed- 
7 ing vessels are ligated with size 000 plain catgut. 


The sponge was now removed and traction sutures of fine silk 
were placed at each end, one half centimeter from the bowel edge 
so that a transverse closure was performed. i 


Fig. E. Placement of the continuous Connell suture of 00 chromic catgut ai the 
first row of closure. 


A continuous Connell suture the size of 00 chromic ie i - 
-atraumatic needle was employed for the first row. Further inver- 
sion and reinforcement was attained with interrupted Halsted mat- 
tress and Lembert sutures of size 0000 black silk for the second and 
third rows respectively. As advocated by Dennis in 1943, a small 
amount of crystalline sulfanilamide was placed between each suture 
line. Following the closure the newly constructed lumen was tested 
and found to admit easily the thumb and middle finger. At this 
point the skin towels were removed and the wound thoroughly irri- _ 
gated with sterile normal saline solution. Clean skin towels were _ 
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Fig. F. The second row of closure con- Fig. G. Interrupted Lembert sutures of 
sists of interrupted Halsted mattress 0600 silk for the third row of closure. 
sutures of size 0000 silk. 
yar 
applied and the two limbs were further freed from the adherent 


muscles which were to be closed over the colostomy. Occasionally = 
the peritoneal cavity is entered in freeing up the bowel to permit = = 
closure without tension. As a rule other limiting adhesions are 

present and this apparently does no harm. If the cavity was entered 

it was customary to distribute 3 to 4 grams of fine crystalline sulfa- 


nilamide around the area. A small Penrose drain was placed down 
to the muscles or peritoneum, but not through the latter. The 
wound was then closed in layers using interrupted size 0 catgut for 
the muscles and fascia, 00 plain for the subcutaneous tissue and in- 
terrupted 0000 silk for the skin. 


The nasoduodenal tube was connected to two bottles for continu- 
ous suction and allowed to remain in until the patient passed flatus 
freely. This usually occurred on the third or fourth postoperative 
day. No food or water by mouth was allowed during this period. 
The drain was removed in 48 hours. Fluid and electrolyte balance 
was maintained with 1000 c.c. 5 per cent glucose-saline given intra- 
venously every 8 hours. To each infusion was added 100 mg. of 
cevitamic acid and 5 c.c. of Sol-U-B. 


Aqueous penicillin in the amount of 20,000 units was given intra- 
muscularly every 3 hours for 5 to 6 days postoperatively. 


Following this, nonresidue liquids were allowed for 4 to 5 days 


at which time soft low residue foods were gradually added. One 
half ounce of mineral oil twice daily was started on the fifth or sixth 


postoperative day. 
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The majority of the patients presented a very smooth postopera- 
tive course. 


The one patient with two colostomies developed a deep abscess 
: and fecal fistula following the second closure. This was not sur- 
prising because of extensive scarring and too short a spur at the 
time of closure. Following subsidence of the infection an open end 
to end anastomosis was performed with an uneventful recovery. 


— In one patient who had a resection and aseptic end to end anasto- 
_ mosis performed because of a large extruding mass of the ascend- 
ing and transverse colon, signs of intestinal obstruction developed 
_ after he had pulled the nasal tube from the small bowel. Repeated 

attempts at replacing the tube were unsuccessful. Exploratory 
_ laparotomy on the fifth postoperative day revealed the presence of 
a patent anastomosis with no leak or peritonitis. The entire ileum 
: was cyanotic and distended with fluid and gas. He died 10 days 
_ following the performance of a Witzel ileostomy. The autopsy 
_ revealed minimal peritonitis and pneumonia. The anastomosis was 
_ patent and had not leaked. 


There were a total of 6 wound infections. Two were deep ab- 
- scesses and 4 were minor superficial infections. Two of these re- 
sulted from the fact that a gunshot wound of exit was within 1 inch 
of the stoma. 


The only serious case of ileus occurred in the fatality previously 
described. 

There was one case of atelectasis and one of pneumonia. Both 
responded promptly to appropriate therapy. a 


An almost fatal uremia developed on the fourth postoperative 

_ day in one soldier. Anuria was complete for 49 hours and the urine © 
totaled no more than an ounce or so a day until the ninth day after | 

- onset when he voided 900 c.c. At first the urine was very dark and 
concentrated from hematin crystals and red blood cells. The NPN 

- q ranged up to 143 mg. per cent. This near catastrophe was consid- _ 
ered to be a result of sensitivity to sulfanilamide. Much to our — 

- surprise he gradually recovered with no demonstrable residual kid- 

ney damage. 


There was not a single case of peritonitis directly attributable to 
Reaciibis of the colostomy by any of the methods employed. 

Inasmuch as we vais no satisfactory means of follow-up there is 

little comment to make regarding the end results. However, it is 
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CLOSURE 


in this group. This impression is formulated because the spur was 
cut very deeply as recommended by Rankin and Graham’ in all in- 
stances but one. The other important point is that a careful min- 
imum of bowel wall was turned in with the three rows of suturing to 
effect a water-tight closure. 

The technic of closure herein employed is fundamentally similar 
to that described by Rankin and Graham’ in 1937 and later by 
Bartlett® in 1947, although we were unaware of it at the time the 
routine was worked out for the group. 


Table Ill, Collected Series of Colostomy Closures 


Author Number | Infected Wounds | Fecal Failures 


Closed No. % Fistul 
Sanders 


and 22 0 0 
Halperin 


23 


Foisie 26 


Horsley Lo 


Hamilton 
and 43 
Cattanach 


Robertson 67 


Total 220 12 Solr 


In Table III a partial summary of the results in this group is 
tabulated along with 5 other collected series" for comparison pur- 
poses. The results compare quite favorably with each other. If 
along with this is added the group of 298 colostomy closures in the 
fifteenth hospital center from June 1944 to March 1945, reported 
by Bartlett in 1947, the total closures numbered 518. There were 
3 deaths with a resultant mortality of 0.5 per cent. Such a figure 
serves only to reflect the preparedness and skill of the surgeon in 
the performance of hazardous surgery in the otherwise healthy 
young American soldier of World War II. 


SUMMARY 


1. A report based on the management and closure of 67 colos- 
tomies in 65 cases is presented. = ; 
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2. Complications of spur crushing and of colostomy closure are 
discussed. 

3. Preoperative and postoperative preparation for colostomy 
spur crushing and closure are presented in detail. 

4. One death from ileus on the fifteenth postoperative day is 
discussed. 

5. There was not a single case of peritonitis in this group. 

6. A collected series of 518 colostomy closures is presented for 
comparison. 
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RUE glandular tumors of the bladder are a rare a 

interesting. All bladder tumors are essentially malignant, for 
experience has proved that a large majority of so-called “benign 
tumors” progress to a malignant state. The origin of glandular 
growths in this organ is generally conceded to be either the result 
of focal glandular metaplasia of the uroepithelium of the bladder 
or the presence of immature remnants of early nephrogenic and 
hindgut components which may have been included by the compli- 
cated embryology of the genitourinary tract.’ 


The mucinous adenocarcinoma which we wish to report was 
localized to the inferior circumference of the bladder and thus in- 
cluded the physiologically active trigone and posterior wall as well 


as the uncommonly involved anterior bladder wall. The tumor was 
uniformly intravesical and resembled the surface of the inner ring 
of a doughnut. Extension beyond the muscle wall was not encoun- 
tered; neither the upper hemisphere of the bladder nor the bladder 


neck was involved. 


Case REPORT 


_A 56 year old negro male was admitted to the hospital on Jan. 23, 1949, 
dating urinary complaints back to 6 weeks before admission. Those symptoms 
referable to the genito-urinary tract included marked urinary urgency, fre- 
quency and gross hematuria almost daily since the onset. Apparent loss of 
appetite accompanied by approximately 10 pounds weight loss in the 3 weeks 
before hospital admission was claimed. Rectal examination revealed a marked 
relaxation of the anal sphincter. Laboratory data included an initial red blood 
count of 4,000,000 and a white blood count of 11,100 with 81 per cent neu- 
trophilis. Hemoglobin level was 12.2 Gm. Urine analysis showed grossly 
bloody urine; reaction alkaline, specific gravity 1.012, and 900 mg. per cent 
of albumen. Culture of the urine revealed moderate growth of alkaligenes. 
Twenty-four hour urine specimen for acid fast bacilli smear was negative. 
There was no mucus noted on any microscopic studies. Blood Kahn was nega- 
tive and spinal fluid examination was essentially normal. PSP excretion was 
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23 per cent in the first 15 minutes. Bleeding and coagulation times were 
within normal limits. 


On January 24, cystoscopy revealed bladder capacity to be rather markedly 
reduced. There was noted a diffuse ulcerative lesion involving the area pre- 
viously described. A portion of the lesion was covered by an adherent membrane 
apparently composed of fibrinous exudate. Several small areas of bleeding were 
noted. Adequate biopsy was performed at this time. Repeat cystoscopy on 


Fig. 1. Preoperative fifteen minute intravenous urograms showing absence of function 
=e of the left kidney and moderate dilatation of the right. 


Sa _ February 11 revealed again a cauliflower-like mass which was apparently in- _ 
filtrative. However, with combined chemotherapy, the infectious process had — 
improved so that the appearance was definitely that of a neoplasm. It was 
impossible to identify the ureteral orifices to the degree that retrograde pyelo- 
grams might be performed. Intravenous urograms on February 8 revealed no 
function of the left kidney. On the right (fig. 1) there was noted a mild 
hydronephrosis involving principally the calices. Cystogram revealed a filling 
_ defect on the floor of the bladder with projection into the inferior surface, more 
marked on the left side. Pathologic diagnosis of the biopsy specimen was 
mucinous adenocarcinoma of the bladder, grade III. Because of the loss of 
anal sphincter tone, it was impossible to do satisfactory barium enema studies. 
However, at the time of cystoscopy, under sodium pentothal anesthesia, a 
bimanual combined rectal and abdominal examination was made with the 
cystoscope in position. It was apparent from this examination that there was 
no definite infiltration through the entire thickness of the bladder wall, nor 
was there noted any involvement of the rectal mucosa. Sigmoidoscopic exam- 
ination also done at this time was normal. It was consequently decided that 
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the area covered by the tumor, the type of tumor present, and the general prog- 
nosis demanded radical surgery. Because of the apparently incontinent anal 
sphincter, a right cutaneous ureterostomy was performed on February 16. 


On February 25 total cystoprostatectomy was performed. Postoperative 
course was smooth. All blood chemistry levels remained within normal limits. 
A ureterostomy bag proved to be unsatisfactory as did a #16F Foley catheter. 
Consequently, a #16F straight catheter was inserted about 6 cm. through the 


Fig. 2. Postoperative diodrast injection through ureterostomy tube showing essentially 
unchanged right kidney structure. 


cutaneous opening, made stationary and the drainage was handled adequately 
in this manner. Injection of diodrast through the ureteral cutaneous catheter 
(fig. 2) showed no more signs of hydronephrosis or added infection than pre- 
operatively. The patient was discharged on April 16, 1949. 


Note: The patient returns to the out-patient department every two weeks 
for change of catheter. At the present time there are no evident beni of 
neoplastic involvement. General physical condition is good. — eee 


EMBRYOLOGY 


The urinary bladder develops from the cloaca which is actually a 
dilated segment of the hindgut. The cloacal septum grows inferiorly 
into the cloaca in a transverse manner so as to produce a separate 
urinary and alimentary tract. The allantois originally opens into the 
primitive cloaca and it is the remnant of this duct which forms the 
urachus. Thus the cloaca is characterized by an undifferentiated 


pe 
> 


La! 


___ A typical proliferative subtrigonal type gland is one lined by 
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lining epithelium. From this tissue develops both transitional and 
gut epithelium. Cell rests of entodermal origin may be found 
throughout the bladder and even in the kidney pelvis. The latter 
is the result of abnormal cell bodies being carried in a cranial direc- 
tion as the Wolfhan duct develops into the ureter and the renal 
pelvis. It is not difficult to understand why mucus-secreting glands 
or glands similar to those found in the rectal mucosa may be found 
in the apex and actually in every part of the bladder whichis derived 
from the entoderm. The bladder trigone and the floor of the pros- 
tatic urethra proximal to the verumontanum is derived from meso- 

derm; the remainder of the bladder is entodermal in origin. ae 


HIsTOLOGY AND PATHOLOGY 


Mucinous producing tumors of the bladder are most frequently 
seen in patients over 50 years of age. Males are subject to the 
process in over 75 per cent of the cases. There is a striking resem- 
blance between the cellular structure of these tumors and that found 
in extrophy of the bladder. Colloid and mucoid degeneration are 
commonly seen within the tumor on microscopic examination. The 
basic cells resemble the cylindrical goblet cells with basal nuclei 
found in adenocarcinoma of the intestinal tract. Occasionally, ab- 
sence of the basement membrane is noted; Begg and his associates* 
are of the opinion that this feature is definite evidence of metaplasia 
of the uroepithelium. We know that, as a rule, bladder mucosa con- 
tains no glands. However, Ewing first reported that short tubular 
glands may be found in the region of the trigone and the bladder 
neck. Knowing that much of this area is not derived from entoderm, 
we are faced with the question as to why these glands actually are 
sometimes mucin-secreting. Von Brunn’s hypothesis that down- 
growths from the mucosa of the bladder become separated from 
the mucosal surface by intervening connective tissue is logical and 
would account for the appearance of mucin-secreting tumors in all 
parts of the bladder. Chronic irritation and infection must play a 
large part here. Cysts can be formed from any gland which secretes. 
Coincident with increase in the age level, the subtrigonal type glands 
are transformed from buds in small children to simple glands and 
eventually to complex mucin-secreting glands. A thin type of mucus 
is secreted by these glands. Thus the phenomenon can be productive 
of what we term cystitis cystica. This is considered by many investi- 
gators to be a precancerous lesion; it is more likely that unless defi- 
nite tubular structures develop with lining mucous secreting cells the 
lesion has no definite malignant tendency. Such a process may be 
classified as glandular cystitis. 
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multiple layers of cells. A single layer of columnar cells is generally 
adjacent to the lumen. The outer layers suggest a stratified type of 
squamous epithelium. In contrast to this picture is seen the gland 
lined by a single layer of cuboidal or columnar epithelium thrown 
into papillary folds characteristic of true prostatic glands. It would 
therefore seem that the most logical foci of glandular metaplasia 
should be in the vertex of the bladder resulting from growth of 
urachal embryonal cell rests or in the vesical neck and trigone result- 
ing from the changes in the glands of Albarran. A case of adeno- 
carcinoma limited to the trigone immediately surrounding one ure- 
teral orifice has recently been observed at another hospital in this 


OPERATIVE PROCEDURE 


A modified McBurney incision was utilized for the right extra- 


peritoneal cutaneous ureterostomy. The ureter was moderately 
dilated and was allowed to exit near the upper angle of the incision. 
A #14 French rubber catheter was inserted about five centimeters 
into the ureteral lumen and was anchored in place with a black silk 
suture to care for the urine postoperatively. The urine was clear, 
of adequate concentration and amount, and remained so through- 
out the hospital stay. 


With the patient in the supine position a midline skin incision was 
made for the cystoprostatectomy. The lower end of the incision 
was extended to a point approximately one centimeter from the base 
of the penis so that adequate exposure might be afforded. Further 
exposure was obtained by elevating the kidney rest under the patient 
at the level of the symphysis pubis and thus producing exaggerated 
dorsal flexion of the lumbar spine. Modified Trendelenburg posi- 
tion was also used at intervals, particularly when the urethra was 
being freed. The medial attachments of the recti and pyramidalis 
muscles to the pubis were freed for about 1% to 2 centimeters on 
each side. The bladder was distended with fluid so that the peri- 
toneum might be reflected by blunt dissection off the superior surface 
of the bladder except at the point of the urachial attachment where 
it was necessary to dissect with Metzenbaum scissors. Using coun- 
tertraction from the dome of the bladder it was possible by blunt 
dissection to free the posterior bladder wall, prostate, and seminal 
vesicles intact from the peritoneum and the rectum in the upper and 
lower angles of dissection respectively. This was best accomplished 
after the bladder was emptied of fluid through the previously placed 
urethral catheter. At this point the left ureter was identified and 
ligated at the level of the pelvic brim. The lateral attachments of 
the bladder including the blood supply, the ureters and vas deferens, 


: 
(sy 
: 
4 
= 
| 
i 
4 
* 
— 
Ay 
Sus 
4 i 


were easily visualized and by successive clamping, incision, and 
-transfixion suture the bladder, prostate, and seminal vesicles were 
freed en masse except for the urethral attachment inferiorly. The 
bladder was then retracted posteriorly and a small longitudinal in- 
cision was made through the pubo-prostatic fascia just lateral to the 
urethra on each side at a point proximal to the urogenital dia- 
phragm. These openings were enlarged by blunt dissection so that — 
the forefinger of the right hand might completely encircle the ure- 
thra just distal to the apex of the prostate. A curved renal pedicle 
clamp was then used to clamp the urethra and the specimen was 
excised proximal to the clamp. The stump was sutured with a trans- 
Pen chromic catgut suture. Very little bleeding ensued during the 
procedure. As much of the perivesical tissue as possible was re- 
_ moved with the intact specimen. The fascial layers were closed with 
chromic catgut and silver wire retention sutures through all ab- 
dominal layers were utilized. The retropubic space was drained 
with penrose drains. The peritoneum and contents apparently 
almost completely filled the retropubic space previously occupied by 
the sisal and associated organs. 


. Gross specimen of bladder and prostate intact showing tumor involving entire 
lower half of the bladder. Ureteral orifices identified -~ markers. 


Gross: The specimen (fig. 3) consists of the urinary bladder, 
attached prostate gland and distal ureters. Arising from the distal 
half of the floor, the sides and roof of the urinary bladder and ex- 
tending over the trigone thereof is a gelatinous, lobulated orange- 
red fungating mass which measures 3 by 6 by 1.7 cm. The consis- 
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tency of this neoplasm is soft and elastic, the outline well demarcated 
and its origin clearly demonstrated as arising from the mucosa of 
the urinary bladder. There is a moderate amount of loose fibro- 
adipose tissue on the external surface of the bladder. Microscopic: 
Sections (fig. 4) reveal lobulated collections of mucin separated by 
thin fibrous septa. Larger areas are divided further so as to give 
the mass an alveolar appearance. Within these smaller spaces are 


Fig. 4+. Microscopic sections of mucus secreting glandular structures characterizing 
this primary bladder tumor. 


distinct glandular structures. In others the epithelial cells form 
semicircular masses or short cellular columns. The nuclei of these 
tumor cells are deeply basophilic, granular and irregular in outline. 
There is marked variation in nuclear size. Numerous cells are dis- 
tended with a pale mucoid substance. Mitotic figures are present. 
Beneath the surface the tumor is seen infiltrating the layers of the 
muscularis. The tumor is extending into contiguous areas of the 
prostate gland. Multiple sections of the capsule of the urinary 
bladder and prostate as well as the surrounding fibrous stroma and 
blood vessels contain no tumor cells. Diagnosis: Mucinous adeno- 


carcinoma, urinary bladder, with extension to the prostate gland. 


DIscUSSION 


Histologically it is difficult to distinguish tumors of the bladder 
produced by either gut inclusions or metaplased epithelium and 
those which develop as a result of direct extension from adenocar- 
cinoma of the rectum. However, with additional studies of the 
lower gastrointestinal tract such as the barium enema, sigmoido- 
scopic examination, and often by combination of bimanual (abdom- 
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inal and rectal) palpation with a cystoscope in position, the primary 
- rectal focus can be confirmed or ruled out. The last mentioned 
procedure can be performed to the best advantage under anesthesia. 
Primary involvement of the adjacent organs including the prostate, 
cervix, rectum, and ovary must be ruled out. Distant metastasis 
from Krukenberg tumors have been reported. In a large series of 
bladder tumors at this hospital we have found cystograms to be of 
questionable diagnostic value. Actually in some cases they may be 
misleading as to the extent of the tumor involvement. Occasionally, 
in the study of infiltrative bladder tumors, the degree of fixation — 
produced by the more advanced neoplasms is evident when the cys- 
_togram is interpreted. Large numbers of mucous flakes in the urine ~ 
_ may be highly suggestive of tumor degeneration even before con- — 
_ firmation by cystoscopic examination and biopsy. The cystoscopic _ 

 apecnmtte alone is not characteristic enough to make a diagnosis _ 
of mucinous adenocarcinoma, for the tumor may assume a papillary, 

“a infiltrating, or cauliflower-like appearance. It is important in every 

_ cystoscopic examination of a patient with suspected tumor of the 
bladder to include retrograde lens study so that the anterior recess 
may be more carefully inspected. The upper urinary tract must be 

studied by excretory and when possible retrograde urograms in 
order that the status of kidney function may be established and that 

- primary renal pelvis or ureteral involvement may be ruled out. 


The most common benign tumor of the bladder characterized by 
glandular structure is endometriosis and thus is found only in the © 
a Such tumors are identified clinically by their tendency to 
produce lower urinary tract symptoms during the menstrual period © 
or when ovarian function is maximum. It is believed that the origin 
_of this phenomenon is implantation following pelvic surgery. 


TREATMENT 


Primary adenocarcinoma is the most malignant of all bladder 
tumors if speed of development is considered the paramount factor. 
To substantiate this statement we offer the evidence that a large 

_ number of the cases on record were discovered at autopsy; rarely 
is an adenocarcinoma found which has not infiltrated the muscle 
wall of the bladder to some extent. Thus, it is of the utmost impor- 
tance that an early diagnosis be made so that the proper treatment 
can be instituted and a moderate degree of comfort and longevity 
be obtained for the patient. 


The treatment is necessarily surgical. We know that bladder 
adenocarcinomas are definitely radioresistant ; consequently, we find 
little evidence in the literature of x-ray therapy having been used. 
Transurethral resection and open suprapubic resection of the tumor 
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area occasionally followed by radium implantation, together with 
open and transurethral fulguration have been resorted to rather 
routinely. Clinically, these tumors resemble the more usual transi- 
tional cell tumors. It is our practice at this institution to perform 
total cystectomy (and prostatectomy or hysterectomy) following 
first stage bilateral ureterosigmoidostomy for bladder neoplasms 
under the following conditions: (1) when the general physical con- 
dition of the patient permits major surgery: (2) when grade of 
malignancy is high in spite of minimal involvement of the bladder; 
(3) when the tumor covers a large bladder area particularly involv- 
ing the trigone. Complete infiltration of the neoplasm through the 
muscle layers of the bladder wall, the presence of distant metastasis, 
and inadequate renal function would of course contraindicate the 
procedure. Rectal incontinence is an indication for cutaneous ureter- 
ostomy. We prefer the retropubic or suprapubic approach for cys- 
toprostatectomy and have not found it necessary to resort to the 
combined perineal and abdominal approach. There is as a rule no 
indication for postoperative x-ray therapy if adenocarcinoma ex- 
isted. 


alee tumors of the bladder have been discussed. A detailed 

case report of mucinous adenocarcinoma of the bladder has been 
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HAZARDS AND MISHAPS IN THE PRACTICE 
OF UROLOGY* 


Favorable surgical results are the ones most frequently published, 
while the bad results seldom reach an editor. The mistakes and 
mishaps annotated happen to many urologists, but these unfortunate 
incidents and the method of management, to my knowledge, have 
never been discussed en masse. 


Now that we have chemotherapeutic and antibiotic agents, we 
can cover up many mistakes that formerly carried a high rate of 
morbidity or mortality. This is especially true of the more active 
infectious processes. For a clear and orderly approach, the upper 
urinary tract will lead the discussion. 


Nephrectomy 


With good surgical technic, it is rare that a severed renal pedicle 
gets away at the time of nephrectomy. When this does occur, the 
most important thing to do is—remain calm. At times, it is possible 
when the vessels first get away, to catch them between the thumb 
and forefinger. If this fails, one should never clamp blindly, be- 
cause it is easy to catch one of the surrounding structures (especially 


*From the Department of Ur rology, Emory Univ ersity Medicine, Atlanta, 
Georgia. 
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the duodenum and ascending colon on the right, and the descending 
colon on the left) in the clamp. Suction is of little or no value in 
such an emergency, and best results have been obtained by quickly 
packing the fossa firmly against the spine. If there is difficulty in 
skeletonizing the pedicle at nephrectomy, such an accident should 
be anticipated and a sufficient number of hot, wet packs held in read- 
iness. After the packs have been placed tightly enough to control 
all active hemorrhage, they should be held in place for a full five 
minutes—by the clock—and then removed rapidly. A definite spurt 
from the severed vessel can then be seen and in most instances, the 
vessel can be caught with a clamp. 


Care should be taken in freeing the pedicle to reduce its size to 
a minimum. If possible, the vessels should be ligated independently, 
taking care to ligate the artery first, for if the vein is ligated first, 
the kidney fills with blood and makes excision more difficult. A 
short, fibrous pedicle can sometimes be handled best with Kocher 
clamps and cutting by steps similar to hysterectomy. If one or two 
kidney clamps are applied and the pedicle is very short, it may be 
best to leave some of the pelvic or kidney tissue distal to the clamp, 
which can later be trimmed. If there is any question of the ties not 
holding, it is best to transfix the stump, but when passing the needle 
through the pedicle, take care not to injure the artery and vein in 
proximity for this injury could result in a postoperative arterio- 
venous aneurysm. 


Many times great difficulty is experienced in separating the kidney 
from the surrounding structures due to inflammatory reaction and 
resulting cicatricial tissue. It is with these cases that a rent may be 
torn in the diaphragm. If an opening is made, it should be sutured 
immediately, using positive pressure anesthesia. On the right side, 
one may tear the vena cav . a bei offense. The rent should be 

Nephrotomy can be dificult and, whenever 
the kidney should be freely mobilized and the surgeon’s most fa- 
miliar technic used. If the kidney has to be split, as when removing 
a stone from a calyx, good hemostasis is imperative or severe hem- 
orrhages may occur postoperatively. The best hemostasis is prob- 
ably secured by using mattress sutures with a small piece of muscle 
placed under the suture on either side of the kidney before it is 
securely tied. 


Oxycel, gel-foam and other hemostatic agents are of value when 
active bleeding occurs in and around the kidney, but this should not 
be relied on when active hemostasis can be obtained by suture or tie. 
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One of the most tragic, and embarrassing things which can tran- 
spire is to lose a stone at operation. Many of us have delivered a 
kidney, expecting easy palpation of a calculus, only to be dismayed 
at not locating it, either by palpation, by needling, or by opening the 
pelvis and grasping with Randall forceps. This can easily be over-— 

come by the use of a portable fluoroscope. The kidney i is delivered 

and the probe, or long needle, is placed beside it. The technician 
guides the surgeon to the approximate location of the stone and the 

probe i is then passed through the kidney substance while the tech- 
nician directs. When the tip of the probe strikes the calculus, it is 

— in place. A piece of silver wire on a large curved needle is _ 
passed through the substance until its point strikes the calculus and | 
is brought out on the other side. The two ends are grasped and the 

wire is pulled through the kidney and out through the capsule. The 
stone can then be delivered by grasping it with a pair of Allis for- 
ceps. Hemorrhage here will be minimal and can be controlled as 
previously described. 


Pyeloplasty 
Many urologists agree that too many ial are apse upon 


today for plastic procedures. So many pyeloplasties have been done 
in an attempt to conserve kidney tissue, only to find that several 
months later obstruction at the ureteropelvic junction is much worse 
than the original pathology. For this reason, it is best to be most 
conservative—or radical—as the case may be, in advising this pro- 
cedure; taking into account Hinman’s theory of renal counter- 
balance, the age, and economic status of the patient. 


Ureterolithotomy 

The size and location of a calculus determine the manner of 
removal, but it should be stressed that no set rule can be laid down 
concerning the size of a stone which will pass. We have all seen 
large stones pass, and waited in vain for a small one to do so, even 
after much manipulation with many devices. Too much manipula- 
tion and procrastination is a harmful way of treating ureteral cal- 
culi. On two occasions I have seen a Johnson basket lodged in the 
ureter, resulting in hospitalization of the patient for removal of 
stone and basket; a loop catheter became hung; and a ureter rup- 
tured by a Demaskin bag. 


If a stone does not appear to be blocking the ureter and the 
patient is suffering no ill effects, it should be watched for a reason- 
able length of time. If it does not move within three weeks, or if 
the patient should begin to have pain with elevation of temperature, 
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we then remove the stone by open operation. There are two rules 
which should always be carried out: 


1. Before going to the operating room, a catheter should be 
passed by or to the stone. 


2. A flat x-ray film should be taken. 


After the patient has been anesthetized and placed in position, 
the stone may move and make the operation troublesome, as in the 
case in which a stone migrated from the juxtovesicle position back 
into the pelvis of the kidney; or another in which the stone moved 
from the uretero-pelvic junction to the juxtovesicle portion of the 
ureter. 


When operating upon a ureter for an impacted stone, one must 
remember that at this point the structure is edematous and friable 
and may be easily torn. This is especially true when operating deep 
in the pelvis and one is tempted to tug on the ureter in order to bring 
the pathology into view. There has been an incident in which the 
ureter was avulsed from the bladder, necessitating a nephrectomy. 


Cystoscopy and Pyelography 

During cystoscopy and retrograde pyelography, many accidents 
have occurred which could have been avoided. In attempting to 
pass catheters, we have all ruptured a ureter at one time or other. 
The consequent extravasation of dye usually causes very little reac- 
tion unless the rupture is adjacent to an obstruction—when it will 
result in further leakage of urine. The solution to be injected for 
retrograde study should always be carefully checked. There have 
been instances when, instead of the contrast medium, sodium hydrox- 
ide was injected, with subsequent anuria. 


We have all been taught not to force an instrument through the 
urethra, especially the bulbous and prostatic portions. If the tip of 
a cystoscope is pushed through a very large subcervical lobe of a 
prostatic hyperplasia, immediate open operation may be necessary— 
without having adequate opportunity to study the patient. By forc- 
ing a metal follower on a filiform in an attempt to pass a stricture, 
a filiform can be lost in the bladder, resulting in hospitalization for 
the patient, and suprapubic cystotomy. There is also the danger of 
tearing the urethra, causing formation of a periurethral abscess. 


It is worthy to repeat: Instruments should never be forced. Re- 
cently, a woven silk catheter was forced sufficiently in a patient so 
that it passed out of the prostatic urethra posteriorly, into the peri- 
toneal cavity. This patient developed generalized peritonitis and, 
in spite of reparative surgery, he succumbed. ag 
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Prostatectomy 


No branch of genito-urinary surgery has received more attention 


than that of the prostate; and, justly, no branch of surgery requires 


_ keener preoperative and postoperative judgment. We are still of 


__ the conservative school and continue to use many of the precautions 


a which have been voiced in the past. We resect only about 60 per 


cent of our cases, treating the others by the one or two-stage supra- 
of pubic route. 
Fora patient who has a very large gland, an elevated blood chem- | 
istry, and is generally a poor surgical risk, the two-stage prostatec- 
tomy still has precedent. Allowing the patient to drain througha = 


_ suprapubic tube until his chemistry approaches normal improves his — 


general physical condition to such a degree that he is a much better _ 


surgical risk. Those patients in good general condition, who are 


: a not so old, and whose chemistry is not elevated, are reserved for the 


one-stage group. 
The first danger encountered in suprapubic prostatectomy is 


hemorrhage. The Pilcher bag and Freyer tube are still used and — 


very little trouble with postoperative hemorrhage is encountered. 


_ The use of the Pilcher bag is called brutal by some, but its merits | 


outweigh any disadvantages. The use of the hemostatic agents has 
been discontinued because they cause severe pain, interfere with 


-_ drainage, and delay healing. There have been cases cited 


complicated by postoperative encrustation of the fossa which were 


| attributed to Oxycel gauze. When the peritoneum is to be reflected, 


a small linear incision is made in the prevesicle fascia with a knife 
Bess carried laterally by means of dissecting scissors. In so doing, 

the space of Retzius is not opened and the danger of infection in 
area is nil. 


In enucleating a prostate, one must stay close within the line of | 
cleavage, always being certain not to hook the finger beneath the © 
trigone. It is here that severe hemorrhage may occur. After the | 
gland has been removed, the index finger should sweep the fossa to — 
ascertain that all offending tissue has been removed. The operator 
should see to it that no fragments of prostatic tissue are left free in 
the bladder as they will become encrusted and act as a ball valve, so | 
that the bladder will not close from above. 


There are many warnings to be heeded with regard to prostatic _ 
resections. First of all, the urethra should tolerate a #30F sound if 
a #28F sheath is to be used. If the urethra is small enough that a 
_ #24F sheath is tight, the gland should be resected through the bulb. 

When the urethra is too tight to the sheath, there is always danger 
of causing a stricture. The stricture thus formed is of the annular 
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type and there is none more difficult to keep open. One patient had 
very few symptoms until he fell into the hands of an overenthusias-. 
tic resectionist. He developed such a postoperative stricture, along 
with epididymitis, and has led a miserable life since. 


One who has never nicked a hole in the bladder has not done 
many resections. This accident can be recognized immediately, for 
there is no free return of irrigating solution from the bladder, the 
abdomen instantly becomes board-like, and the patient shows signs 
of shock. Needless to say, this patient should be taken to the: oper- 
ating room, the bladder opened, the rent closed if possible, adequate 
drains placed around the bladder, and a suprapubic tube left in place. 


When a large gland is to be resected, bear in mind always that 
the external sphincter is pushed forward at times by the obstructing 
lobes. Sometimes it is best to use the loop from before backwards 
in this area because it is easy to nick the sphincter in such cases. 


Ordinarily bleeding is easily controlled during a resection, yet 
occasionally a vessel is cut longitudinally instead of transversely; 
then one has a difficult time controlling such hemorrhage with elec- 
trocoagulation. When such a mishap occurs, the patient should be 
immediately taken to the operating room, the bladder opened, any 
remaining tissue enucleated, and a Pilcher bag applied. It is not 
wise to gamble that irrigation and evacuation will suffice for this 
situation, and many lives have been saved by this prompt, though 
rather spectacular decision. 


Much has been written about the use of a solution of glucose or 
glycerine as an irrigating solution. Some patients have died as a 
result of hemolysis and consequently, the use of water as an irrigat- 
ing solution should be abandoned. 


Be cautious not to overdistend the bladder during operation, 
because a certain amount of reflux to the upper tract takes place, 
with resultant untoward postoperative reaction. 


Two interesting and unusual complications after prostatic resec- 
tion are noted. One was a patient who became infected with anero- 
bic streptococcus which spread along the urethra, and the whole 
penis sloughed away. The other was a patient who, following 
resection, became highly septic and gradually went into a state of 
anuria and uremia. There was no evident cause for this complica- 
tion, but by careful physical examination, a suppurative seminal 
vesiculitis was found. It was assumed that because of the distention 
of the vesicles, a compression of the ureters had taken place. After 
some procrastination, a perineal approach to these structures was 
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made and adequate drainage instituted. He is living today, 12 years 
1 later, at the age of 80, and is enjoying good health. 
Concluding, the aim of this discussion has not been to present | 
_ any novel technics or to add to present science in the genitourologic _ 
specialty, but rather to present and discuss some pitfalls, trusting — 

_ that such presentation may avoid the necessity of learning about 
_ them by actual al experience. bis 
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The Editors of THE SOUTHERN SURGEON will at all times welcome new books in 
the field of surgery and will acknowledge their receipt in these pages. The editors do 
not, however, agree to review all books that have been submitted without solicitation. 


CoNGENITAL ANOMALIES OF THE HEART AND GREAT VESSELS: Clinical 
Pathological Study of 132 Cases. By THomas J. Dry, Rospert L. ParKEr, 
H. Hamitton Rocers, JEssig E. Epwarps, Howarp B. BuRCHELL, and 
ArTHUR H. BuLBuLIAN, of the Mayo Clinic. 68 pages. Price, $4.50. 
Springfield, Illinois: Charles C Thomas, Publisher, 1949. 


This monograph covers 16 congenital conditions of the heart and great ves- 
sels. The material presented herein is a summary of the exhibit which was pre- 
sented at the centennial meeting of the American Medical Association, held in 
Atlantic City in June, 1947. To the original data included in that exhibit 
have been added the portraits of pioneer investigators in the field of Congenital 
Heart Disease. In each of these 16 sections, the first page is devoted to a pho- 
tograph of the pioneer along with a brief summary of his contributions. The 
second page begins with an explanation of the condition followed by a beautiful 
color photograph of a model of the heart or aorta, of a patient who suffered 
from this condition. Next comes a history of a typical patient followed by the 
principal clinical features of the anomaly, and finally the incidence of the 
condition in the series. A photograph, in black and white, of the specimen 
beside which there is a diagram showing the anomaly, appears on the third 
page. At the bottom of this page is the chest roentgenogram showing the heart 
silhouette, also typical findings of the electrocardiogram. 


This is one of the nicest monographs which has come to our attention, the 
photographs can be described only as being beautiful and adequately illustra- 
tive. It deserves a place in the library of the internist, general practitioner, 
and cardiac surgeon. This is the first time we have seen the diagnosis of con- 
genital anomalies of the heart look easy. 


OrTHOPAEDIC SuRGERY. By T. P. McMurray, CBE, M. De, MCH, 
F. R. C. S. (Edin.). Third Edition. 444 pages. Price, $8.00. Baltimore: 
The Williams & Wilkins Company, 1949. 


Here is a short volume of orthopedic surgery written by one of the leading 
orthopedic surgeons of England. It is direct and to the point, it is not obscured 
by many repetitions or referrals to literature, etc. The chapters in this, the 
third edition, are well outlined and in most instances the condition is first 
described in general, then somewhat more detail giving the age, sex ratios, the 
prognosis, the signs and symptoms, including the x-ray picture, and then the 
differential diagnosis. Following this is the treatment usually divided into gen- 
eral and local treatment, then operative manipulations. In the second sentence 
of the book, it is pointed out that the derivation of the word Orthopaedic 
comes from Orthos, meaning “straight,” and Paedium, meaning “child.” This 
indicates that the orthopedic surgeon is primarily concerned with the preven- 
tion and corrections of deformities in the young children. Therefore, the book 
deals mostly with correction of deformities in children as well as adults, and 
has only a minor portion devoted to traumatic orthopedics. 


The illustrations are nicely done, they are clear and well chosen. The text 
is in an easily readable, yet straightforward manner. This book should find a 
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place on the shelves of general surgeons who do corrective orthopedics and 
should be of use to the surgical interns. It probably is not technical enough to 
satisfy the orthopedic specialist. 

A. H. L. 


INTESTINAL INTUBATION. By Meyer O. Cantor, M.D., M.S., F.A.C.S. 
333 pages, with 138 illustrations. Springfield, Illinois: Charles C Thomas, 
Publisher, 1949. 


This is a volume which contains much valuable information concerning the 
physiology and pathology involved in intestinal intubation. The main object 
of the book, however, is to extol the virtues of the particular type of long 
intestinal tube known as the Cantor tube, which was designed by the author. 
The book is very well written, there are a multitude of references, and the 
illustrations are fine. 


The chapter given over to the history of the invention and development of 
the gastrointestinal tubes is quite detailed and interesting. The next two chap- 
ters are very good in that they deal with the normal anatomy of the gastro- 
intestinal tract, and the normal physiology as related to intestinal endl eos 
The fifth chapter deals with the distention of the gastrointestinal tract, its 
effects locally, as well as on the body as a whole. In this chapter, the effects 
of dehydration, the effects of distention upon mobility, pain and nervous ex- 
haustion, the role of distention upon vomiting, are all taken up in detail. Now 
follows a group of chapters on the technic of intestinal intubation which re- 
volves mainly around the Cantor tube, and describes in detail how to intubate 
for disorders of the small bowel, the large bowel, and what type of suction 
to use. We then come to a portion of the book dealing with the responsibility 
of the surgeon in the use of the intubation, and then the responsibility of the 
roentgenologist. There is a good chapter on intubation in infancy and child- 
hood followed by the reports of considerable experimental work on the effect 
of intestinal gases upon the balloons which are attached to intestinal tubes. 


As before mentioned, there are many interesting and many valuable parts to 
this book. The chapters on the technic of getting the Cantor tube down leave 
one wondering why the author didn’t suggest the use of a Link-trainer in that 
the patient has to be turned and rolled this way and that every few minutes. 


On the whole, this is a very interesting book, one that is well written, and 
one which will be of value to the general surgeon. 
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ABSTRACTS FROM CURRENT LITERATURE 


DIFFERENTIAL DIAGNOSIS OF JAUNDICE IN SURGICAL Practice. J. F. Weir, 
Arch. Surg. 59:793-806 (Sept.) 1949. 


In the past twenty years, the clinical conception of jaundice has been influ- 
enced by advances in the knowledge of biliary physiology and various labora- 
tory methods, but the time honored principles of clinical study are still par- 
ticularly applicable in these disorders. During World War II, observations 
on infectious hepatitis and homologous serum jaundice have added much to 
our understanding of disease in which jaundice is a major factor. The recog- 
nition of pancreatitis as a more frequent and clearcut entity has been an out- 
standing advancement. Though certain features of the hemorrhagic ten- 
dencies in jaundice remain unexplained, the discovery and clinical use of 
vitamin K have contributed immeasurably to the treatment of jaundice. 


Though the surgeon’s interest in jaundice is chiefly along therapeutic lines, 
his knowledge of the differential diagnosis of the various causes of jaundice 
should be sufficient to enable him to offer an intelligent opinion as consultant. 
The surgeon should be familiar with the various differentiating characteris- 
tics of the three types of jaundice—hemolytic, intrahepatic (parenchymatous), 
and obstructive. His interest in hemolytic jaundice is stimulated by the indi- 
cation for splenectomy in congenital hemolytic icterus and the frequency of 
occurrence of gallstones in this condition. Intrahepatic jaundice is, of course, 
a medical problem. It is in the differential diagnosis of the obstructive types 
of jaundice that the surgeon’s diagnostic skill and clinical judgment are brought 
into full play. 


In considering obstructive jaundice, the following facts should be borne 
in mind: 1) carcinoma of the gallbladder is usually associated with stones; 
2) carcinoma of the head of the pancreas occasionally is associated with stones 
in the common bile duct or gallbladder; 3) recurrent strictures are often asso- 
ciated with stones above the stricture and with secondary cirrhosis; 4) in any 
case in which the obstruction persists for a month or more, secondary damage 
to the liver usually occurs; and, 5) individual patients vary greatly in their 
tolerance to biliary obstruction. 


“A careful study of the clinical history, the physical findings and the results 
of tests for patency of the bile ducts and for hepatic function will result in a 
positive diagnosis in 80 to 90 per cent of cases of jaundice.” In the remaining 
small percentage, the diagnosis may remain obscure. The most troublesome 
cases are those in which the onset of the jaundice is painless. Here parenchy- 
matous jaundice may be confused with malignant obstruction. In cases of 
parenchymatous jaundice, laparotomy may lead to serious results. In such 
cases no harm will result in keeping the patients under observation for a 
reasonable period of time and this will usually clarify the situation. 


In general, surgery is indicated in the following situations: 1) A reliable 
history of gallstones or colic or both; 2) proved intermittent biliary obstruc- 
tion indicated by fluctuating jaundice, colic, fever and chills; 3) proved com- 
plete and permanent biliary obstruction, usually indicative of a malignant 
lesion; 4) an external biliary fistula, either intermittent or persistent; and 
5) painless jaundice appearing within six months following cholecystectomy. 


Surgery is considered to be contraindicated by the following: 1) Recent 
exposure to hepatoxic agents or infectious hepatitis or when there has been trans- 
fusion of plasma or whole blood within two to four months; 2) Signs of 
serious hepatic disease, such as vascular spiders, visible collateral circulation, 
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etc.; 3) Intense jaundice with patent biliary passages; 4) Hypoprothrom- 
binemia that is refractory to vitamin K; 5) Decidedly chronic jaundice with 
splenomegaly ; and 6) A positive result of a thymol turbidity test. 


“Tf strict adherence to established tenets and procedures is maintained, the 
differential diagnosis of jaundice can be approached with confidence and suc- 
cess and the surgical indications can be thoroughly clarified.” 


HYPERFUNCTIONING TUMorRS OCF ADRENAL CorTEx. Study of Nine Cases. 
W. Walters and R. G. Sprague, J.4.M.4. 141:653-656 (Nov. 5) 1949. 


There is no single syndrome associated with tumors of the adrenal cortex as 
was formerly supposed, but rather, the clinical pictures are extremely protean 
in nature and depend on several factors. In recent years additions to our 
knowledge of steroid chemistry has simplified the problem of differentiating 
between tumor and hyperplasia in cases of hyperfunction. Kenyon has recog- 
nized six types of syndrome, namely: 1) the adrenogenital syndrome; 2) Cush- 
ing’s syndrome; 3) mixed clinical pictures including features of the first two; 
4) a type characterized by single or isolated endocrine manifestations; 5) 
feminizing syndrome, that is, feminization of men or homologous sexual pre- 
cocity in girls, and 6) tumors without endocrine manifestation. In addition 
there are those which exhibit mixtures of these. 


To date, 27 steroids have been isolated in crystalline form from the adrenal 
glands of animals and their chemical structure has been determined. Since 
their last report eleven years ago, one of the authors (W.W.) has operated 
on nine cases of hyperfunctioning tumor of the adrenal cortex. In eight of 
these nine cases the urinary excretion of the 17 ketosteroids was studied and 
in three cases the corticosteriod content of the urine was studied both before 
and after operation. In one case, that of a man 62 years of age in whom the 
steriod content of the urine was not studied, no obvious signs or symptoms 
were associated with a huge retroperitoneal tumor which on microscopic ex- 
amination proved to be of adrenocortical origin. Postoperatively, this patient 
developed symptoms of cortical insufficiency. Because of the possibility of 
acute adrenal insufficiency developing postoperatively, the use of adrenal cortex 
extract both preoperatively and postoperatively is advocated. 


Injection of air into the perirenal space is not advocated as a diagnostic pro- 
cedure because of untoward reactions. Surgical exploration is preferable. If 
the location of the tumor can be determined preoperatively, only the side of 
the tumor need be exposed. If the location is uncertain and the tumor is found 
on the first side explored, the opposite side need not be explored because no 
case of bilateral tumors has been encountered. 


Results following removal are in general good and are excellent if the lesion 
is benign. The general appearance of the patient and the function of the sexual 
organs can be expected to return to near normal. 


ENDOMETRIOSIS: A CLINICAL AND PATHOLOGICAL STUDY OF 219 CASES. 
D. A. DeSanto and J. E. McBirnie, California Med. 71:274-279 (Oct.) 


1949. 


External endometriosis and adenomyosis are clinically different diseases 
which have one feature in common—a reactive fibrosis to aberrant endometrial 
tissue. The two are coexistent no more often than would result from a non- 
casual relationship. The authors have analyzed 124 cases of external endome- 
triosis and 95 cases of adenomyosis. The origin of external endometriosis from 
the epithelial inclusion cyst is considered to be proved histologically. This is 
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the source of origin of most endometriosis although regurgitation of endo- 
metrium must occasionally produce involvement. Both the endometrial and 
serous cysts have a common origin in this anlage. 


Certain histologic features considered pathognomonic of endometriosis are: 
1) the minimal lesion, 2) the characteristic cuboidal lined cyst, 3) the sidero- 
phagic cyst without lining, and +) the siderophagic nest. Recognition of the 
siderophagic nest permits the identification .of extinct endometriosis and thus 
aids in studies to determine the spontaneous or therapeutically induced regres- 
sion of the disease. Further studies are needed to search for the possibility of 
a relationship between endometriosis and carcinoma. The ability of ectopic 
endometrium to become malignant on rare occasions would appear to be estab- 
lished but its rare occurrence is no justification to consider endometriosis as a 
premalignant disease. 


Tora, CystEcTOMY—A CONSIDERATION OF THE TECHNIc. T. Millin and 
F. Masina, Brit. J. Urol. 21:108-127 (June) 1949. 


A technic for descending abdominal cystectomy for the treatment of malig- 
nancy which the author believes to represent an advance on previously em- 
ployed methods is presented in detail with particularly helpful diagramatic 
illustration. The authors feel that late results in their small series of cases 
warrant some degree of optimism. ‘Two principles are underlined: (1) 
Avoidance of the bladder at all times, (2) Postponement of the midline dis- 
section until last. 


Giant CELL TuMor OF THE THYROID GLAND. D. Feriozi, M. Ann. Disérict 
of Columbia 28 :401-402-439 (Aug.) 1949. 


A brief review of the literature on this subject precedes the report of a case 
of this rare tumor in a 52 year old white female who noticed sudden increase 
in size of a goiter which had been present for 36 years. Surgical exploration 
and biopsy revealed a malignant tumor, which on microscopic examination 
revealed a profusion of large giant cells of the epulis type. The patient died 
on the 22nd hospital day, five months after the development of symptoms. 


Autopsy revealed multiple pulmonary metastases and a nodular metastasis 
in the wall of the right auricle. 


THE PLACE oF GASTRECTOMY IN THE TREATMENT CF Peptic Utcer. R. 
M. Penick, Jr., South. M. J. 42:888-891 (Oct.) 1949. 


In the past decade, the place of gastrectomy in the treatment of peptic ulcers 
has been challenged by the introduction of vagotomy. In the same period, little 
has been learned regarding the etiology, but our knowledge of the psycho- 
somatic relationships has increased and in general these patients obtain better 
treatment now than before. 


Since gastrectomy is more or less a last resort in the treatment of this con- 
dition, it must be borne in mind in evaluating the results of this procedure 
that the patients so treated include those in whom medical treatment has 
failed, those with psychic disturbances whose symptoms will continue even 
after removal of the organic disease, those in whom complications have arisen, 
those with far advanced disease, and those in whom persistent hemorrhage has 
dictated surgical intervention. With these factors considered, results appear 
more favorable. 
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Vagotomy, though widely done, is still under trial and five to ten years will 
be required for evaluation. Gastrectomy, being an older procedure, has been 
developed into a more efficient and safer procedure. 


In a series of 135 patients treated at the Ochsner Clinic during the six and 
one-half year period ending June 30, 1948, the authors are able to report a 
mortality rate of 2.2 per cent, which would indicate that gastrectomy is an 
operation which can be carried out with relative safety. Similar series reported 
by other groups show a mortality ranging between 2.6 and 6.6 per cent. In 
the series which the author has collected, the average mortality rate is 3.7 
per cent. 


“The results obtained in our series of 90 patients with a competent follow 
up justify the conclusion that partial gastrectomy is a satisfactory method of 
treatment in indicated cases of peptic ulcer. Notwithstanding the fact that 
these patients include the salvage from ‘medical failures,’ the neurotics, and 

the ones with complications such as massive hemorrhage, the operative mor- 

- tality is low and the end result indicates a satisfactory outcome in approxi- 
mately 90 per cent of cases. There have been no instances of jejunal ulcer 

_ among our patients, an indication that properly performed gastrectomy subjects 
the patient to little risk from this complication. . . . Certainly, it is correct to 
_ demand that equally good or better results be obtained by other methods before 
they are accepted as a substitute.” 


New OperaTIVE PROCEDURE FOR LARYNGOFISSURE. E. N. Broyles, South. 
 M. J. 42:825-827 (Oct.) 1949. 


¢ Since in most cases of carcinoma of the vocal cords the disease originates in 
_ the anterior one-third of the cord and extends anteriorly and upward, the 
author in treating this condition has applied local excision through a window 
in the lateral wings of the thyroid cartilage. Such wings have been used | 
previously for the implantation of radium and to create a portal in x-ray 

, treatment of the larynx. 


; The technic has been employed in two cases. It is, of course, applicable only 
in early cases when the process is still localized. The excision includes the | 
affected cord from the vocal process of the arytenoid along the anterior com- 


_ missure, its tendon, and the anterior one-third of the opposite cord. 


. . . 

A detailed description of the technic is given. The cartilage is approached 

through a midline incision by dividing the thyroid isthmus and cartilage is’ 

resected subperichondrially. A tracheotomy tube is left in place for 24 to 48 — 
hours. 


If there is fixation of a cord or an arytenoid or evidence that the growth _ 
extends to the cricothyroid membrane, a more extensive operation is necessary. 
When applicable, the procedure described does away with troublesome han- 
dling of cartilage, gives a good residual airway and presents a dry field for 
inspection of the larynx. 


MANAGEMENT OF THE INJURED KipNEy. Hamilton W. McKay; H. Haynes 
Baird, Kenneth M. Lynch, J.4.M.A. 141:575-581 (Oct. 29) 1949. 


As a result of an investigation initiated by the authors’ dissatisfaction with = 
the results of their previously employed methods of management of cases of 
injury to the kidney, they have concluded that they were guilty of the follow- 
ing errors: 1) Insufficient effort had been used to determine the exact extent 
of the injury (i.e., differentiation between contusion and actual laceration). 
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2) Tendency to conservative management even in cases in which evidence of 
actual laceration was present. 3) Disregard of the numerous undesirable 
sequelae to kidney injury. 4) Failure to do follow-up studies on patients 
treated. 


On the basis of re-evaluation, cases were separated into three groups accord- 
ing to methods of diagnosis and management. Group I: Those injuries in 
which diagnostic procedures demonstrate the kidney to be anatomically sound. 
Group II: Cases in which rupture of the kidney with perirenal hematoma is 
demonstrated. Group III: Those in which the presenting features are the 
signs and symptoms of severe hemorrhage (usually from the torn pedicle). 


It was decided that Group I cases should be treated non-operatively, that 
Group II patients should have surgery with preservation of the kidney aided 
by use of a splinting nephrostomy tube (surgery to be delayed for 72 hours), 
and that Group III cases should be treated by immediate nephrectomy. 


A group of twelve cases managed according to these principles is presented 
and these cases are discussed. A siocumion of various modes of of management 


of the injured kidney is included. 


SuRGICAL MANAGEMENT OF OMPHALOCELE. Charles Hugh ‘diese Arch. 
Surg. 59 :484-490 (Sept.) 1949. 


This congenital anomaly of a defect in the anterior abdominal wall at the 
umbilicus, with little or no attachment or fusion of the fasciae and with ex- 
trusions of a portion of the peritoneal contents into a sac covered only by peri- 
toneum and amniotic membrane, is occasionally seen. At the time of birth, the 
membrane is transparent and glistening but rapidly becomes thickened and 
permeable to bacteria. Death from peritonitis will ensue if prompt interven- 
tion is not carried out. 


It is desirable to operate on these infants as soon as possible after birth, 
preferably before the child has swallowed liquids or air, since intestinal disten- 
tion makes the procedure much more difficult. The difficulty of the procedure 
and the plan to be followed vary widely with the size of the defect. Satisfac- 
tory closure of the fascial layers may be easily accomplished in the smaller 
defects while the larger ones may tax the surgeon’s ingenuity. Ladd and Gross 
were the first to suggest a two stage operation which should be used when im- 
mediate repair would overcrowd the viscera. Placing the contents in the 
abdominal cavity under pressure may cause circulatory embarrassment to the 
viscera and through subdiaphragmatic pressure cause serious respiratory em- 
barrassment to the infant. The two stage procedure calls for use of skin flaps 
only to cover the viscera without opening the membranous sac. Definitive 
repair of the hernia is deferred until such time as the muscles and fascia have 
stretched sufficiently to allow accommodation of the viscera. 


Intrauterine rupture of an omphalocoele prior to delivery poses a special 
problem for the surgeon. Such a case is included in the three cases which the 
author presents in this paper. In one of these cases, a completely satisfactory 
result was obtained. The other two patients (including the case of prenatal 
rupture of the sac) died. Prematurity seemed to be the major factor leading 
to the death of the patient with the intrauterine rupture. The other patient 
died of peritonitis. The operation in this case had been performed approxi- 
mately seven hours after birth, =» 
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AN EVALUATION OF THE RapicAL HysTERECTOMY IN THE TREATMENT OF 
CARCINOMA OF THE CERVIX. James F. Donnelly and Jesse B. Caldwell, 
Am. J. Obst. & Gynec. 59 :133-140 (Jan.) 1950. 


With the advent of radiation treatment of carcinoma of the cervix about 
1912, the swing away from the Wertheim operation or radical hysterectomy 
to radiation therapy was due to three factors: 1) Fifty per cent of the patients 
were inoperable when first seen; 2) the primary operative mortality was 
around 20 to 27 per cent; and 3) irradiation therapy offered a much lower 
primary mortality rate, a universal application, and a satisfactory salvage rate. 
The Wertheim operation was considered obsolete as late as 1938. The last 
decade has seen increasing application of this procedure, both alone and in 
combination with irradiation therapy. This paper is concerned with the au- 
thors’ experience with this procedure in an effort to improve the rate of salvage 


from this disease. 


Twenty-five patients ranging in age from 28 to 53 years were subjected to 
the Wertheim operation. Four patients had never been pregnant. The average 
parity of the other 21 patients was 3.1. The presenting symptom was abnor- 
mal bleeding in 17 cases with an average duration of eleven months. 


Fifteen cases were in clinical Stage I (two were classed as “preinvasive”’), 
4 were Stage II and 5 were Stage III. The clinical stage of one case was 
undetermined. Seven cases were classed as Grade I histologically, 8 were 
Grade II, 8 were Grade III, one was Grade IV and the grade of the tumor 


was unknown in one case. 
Nearly all of the patients received a total of 8,120 r of deep radiation and 


4,000 to 6,000 mg. hours of radium treatment. Two patients had a modified 
surgical procedure, the others having a complete Wertheim operation. There 


certain instances were severe enough to suggest injury to the urinary tract. 
One patient died on the 19th postoperative day. 


Twenty-two patients have been seen for follow-up examination, two have 
had the operation too recently for follow-up and one patient died. The longest — 
follow-up period has been three years and in no case has active cancer been 
noted. Seventeen of the patients were active and free of evidence of recur- — 
rence. Two patients had metastasis at the time of surgery. No recurrence has _ 
been noted in these cases though both have been followed for less than two — 
years. Three patients exhibited induration tn the pelvis which remains to be 
evaluated since all of these have been operated on recently. Two patients have _ 
persistent urinary infection. One patient has a vesicovaginal fistula. am 


Whether or not this procedure will improve the salvage rate cannot be 
determined at present. The primary mortality rate of this operation in recent 


years approximates 5 per cent. 


STREPTOCOCCAL ENZYMATIC DEBRIDEMENT. William S. Tillett; Sol Sherry; | 
L. R. Christensen; Alan J. Johnson, and George Hazelhurst, Ann. Surg. 


131:12-22 (Jan.) 1950. 


Recently it has been demonstrated that concentrates of streptokinase and 
streptodornase derived from streptococcal cultures may be introduced into the 


_ thoracic cavity in sufficient quantity to effect substantial and rapid enzomatic 


| 
- 
* 
a ar .. were a large number of postoperative complications, the majority of which 
a were due to urinary tract infection. Most of these infections were mild but in 
| 


changes without causing serious untoward reactions. The therapeutic results 
obtained by the treatment in selected groups of patients form the basis for this 
report. The categories into which they fall are: 1) Loculated, postpneumonec- 
tomy hemothorax; 2) Traumatic hemothorax; 3) Sterile loculated empyema; 
4) Bacterial empyema; 5) Other local infections (osteomyelitis, paranasal 
sinusitis, etc.) ; 6) Miscellaneous chronic ulcerative lesions. 


The concentrates employed were prepared according to the method described 
by Christensen in 1949 and contained both enzymes. The dosage varied ac- 
cording to the cavity to be treated and was contained in physiologic salt solu- 
tion for injection. Case reports are presented in each type of infection. The 
summary is quoted: 


“Against the background of previous studies of the fibrinolytic and pus- 
liquefying enzymatic systems elaborated by hemolytic streptococci, the results 
recorded in this article demonstrate the usefulness and rapid effectiveness of 
the treatment of selected types of diseased states with streptokinase and strep- 
todornase. 


“In patients in whom the presence of extravascular clotted or loculated 
hemorrhage without infection was the principal difficulty, the rapid lysis of 
fibrinous strands and coagulum was accomplished primarily through the action 
of the streptokinase system. In cases of this type the possible necessity of sur- 
gical decortication appears to have been obviated by the effectiveness of the 
enzymatic decortication. 


“When infection has been present, the mechanical effects caused by locula- 
tion were found to be complicated by the presence of a coating of tissue sur- 
faces with the desoxmyribose nucleoprotein of purulent exudates plus fibrin. 
And, in addition, viable organisms were present to be a constant stimulus to 
the formation of more exudation through which the chronic infection was 
maintained. 


“The use of streptococcal concentrates containing both streptokinase and 
streptodornase in eradicating the loculations of exudations of chronic infec- 
tions has been referred to as streptococcal enzymatic debridement. Where 
effective application has been accomplished the following changes have been 
observed: A marked thinning of the exudate, an outpouring of viable leuko- 
cytes, decrease in the number of or the disappearance of the locally infecting 
bacteria, subsequent decrease or disappearance of exudate, and rapid regrowth 
of tissues and epithelium. 


“The results strongly suggest that the effective clearing of the site of infec- 
tion through enzymatic action renders the area permeable to humoral and 
cellular forces of both natural and specifically acquired immunity, or to circu- 
lating antibiotics, that are capable of eliminating the organisms. 


“The rapid rate of regeneration of the soft tissues and epithelium following 
debridement has also been observed in many instances which implies that an 
unusual effect is exerted on fixed tissues. 


“Many factors and elements of this study are still in the developmental 
stage. Determinations of optimal dosage, frequency of administration, meth- 
ods of application which bear a relation to nature, extent and site of the dis- 
ease are required before maximal effective use, as well as limitations and con- 
traindications, can be defined. Such studies are 
now in progress.” = 
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- Tumors OF THE Biapper. W. Calhoun Stirling and J. E. Ash, J. 4. M. A. 
141 :1036-1039 (Dec. 10) 1949. 


Following a general discussion of the problem of bladder tumors, the au- 

thors present the results of their experience in the management of these cases. 

_ This report is based upon 100 consecutive cases of primary carcinoma of the 
_ bladder and 5 cases of metastatic tumors. 


Of the 100 primary carcinomas, 90 were of the papillary type while only 

A 10 were primarily infiltrative lesions. Hematuria was the primary symptom 

in 95 per cent of cases. Frequency and dysuria occurred slightly less fre- 

quently, being the primary symptoms in about 75 per cent of the cases. The 

authors are perturbed by the equanimity with which laymen and even physi- 
cians view such an alarming symptom as hematuria. 


The cases reported show the usual proportion between the sexes (males 

_ predominate about 3 to 1 over females) and the commonest age incidence in 
the sixth decade of life. A breakdown in regard to location of the tumor re- | 
__ emphasizes the predilection of these tumors to originate in the vitally i impor- 
tant portions of the bladder. Roughly 75 per cent involved the trigone and 


the immediately adjacent areas. Fifteen of their patients had associated hyper- _ 


trophy of the prostate, in four instances malignant. 


The authors conclude that neoplasms of the bladder behave differently from : Ba 


malignant tumors of other regions where death is caused by tumor. In the — 
case of tumor of the bladder, death is usually due to its anatomic location, 
particularly the common site ‘that makes involvement of one or both ureters 
inevitable. This emphasizes the importance of early diversion of the urinary — 
flow. The importance of basing treatment on the site of the tumor and the — 
degree of infiltration rather than simply on the removal of obvious tumor is 
stressed. They feel that transurethral resection with interstitial eee is 
commonly possible even with these precautions in mind. __ Aa 


Tue EFricacy AND THE SAFETY OF THE INTR. AMUSCULAR 
TION OF BACITRACIN IN VARIOUS TYPES OF SURGICAL AND CERTAIN MeEp- 
ICAL INFECTIONS. With an analysis of 270 Cases. Frank L. Meleney, Al- — 
fred B. Longacre, William A. Altemeier, Edward H. Reisner, Edwin J. 
Pulaski and Harold A. Zintel, Surg., Gynec. & Obst. 89:657-683 (Dec.) 


1949, 


The first report on the systemic administration of bacitracin appeared in 
October, 1948, and covered a group of 105 cases, largely surgical. —The num- 
ber has now reached 270 and this report encompasses the whole series. Initially, 
the bacitracin used was produced by surface growth of the organism and 
during that phase, evidences of neprotoxicity were minimal and inconsequen- 
tial. Later, a form of this potent drug produced by the deep tank method was 
employed and evidences of nephrotoxicity were disturbing. Since the Food 
and Drug Administration set up standards of toxicity in January, 1948, con- 
fidence in the safety of the drug has been largely restored. 

The data covered in this report were obtained by means of a coordinated 
study of cases treated by several different observers in different parts of the 
country planned in such a way as to minimize the personal equation in the 
evaluation of the drug. ; 

The 270 cases, representing a wide variety of surgical infections and certain 
medical infections, have been studied in a uniform manner with careful con- 
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sideration of all the factors involved. The results have been classified as “ex- 
cellent,” ‘“‘good,” “questionable,” and “no effect.”” The first two categories 
are considered favorable, and the latter two unfavorable. Records of cases 
carefully transcribed to summary sheets have been reviewed in a central office 
and subjected to critical analysis. 


About three fifths of the cases had failed to respond to other antibacterial 
agents. Of these, 55.6 per cent responded favorably to bacitracin. These are 
called “salvaged” cases. Of the remaining two fifths of the cases (no previous 
treatment), 78.1 per cent responded favorably to bacitracin. Favorable results 
were obtained in mixed infections almost as readily as in pure infections owing 
to the wide antibacterial spectrum of the agent and the absence of any inacti- 
vating substance (such as penicillinase has to face with penicillin). 


Case summaries with illustrative photographs representing some of the suc- 
cessfully treated cases during each of the three phases of study are included. 


pHIsoDERM WITH HEXACHLOROPHENE (G-11i). Its Integrity as a Surgical 
Scrub. Ralph C. Bowers, 4m. J. Surg. 78 :859-863 (Dec.) 1949. 


Though the time applied for the benefit of the patient during operations 
must in no respect be compromised if that time is necessary to obtain sound 
surgical results, attention must be directed to time saving factors which will 
not be deleterious in any manner to the patient’s successful surgical progress. 
The lengthy soap scrub technic is therefore subject to scrutiny and revision. 


It appears proper to establish the worth of a detergent which will cleanse, 
lower the bacterial count of the skin, reduce skin irritability, save time and 
not increase the incidence of wound infection. pHisoderm plus G-11 (3 per 
cent) has been extensively studied in the laboratory and found to meet all 
these requirements. It has been tried in several institutions and staff members 
are enthusiastic about its safety as well as its convenience. 


The author reports experience with this detergent at Kennedy Veterans 
Administration Hospital (Memphis) since July, 1948. During that period of 
experiment, 2,416 operations were performed: 1,500 of these were classified 
as “clean,” 430 as “potentially dirty” and 486 as ‘“‘dirty.”” Obviously all of 
the dirty operations healed by secondary intention as all were infected. A 
three minute scrub technic (without brush) was used. A wound infection 
rate of 1.6 per cent in clean cases and 3.95 per cent in the potentially dirty 
cases was observed. The author feels that these results suggest that this method 
is as safe as any previously described method. The numerous advantages of 


the method are pointed out. 


EXTENSION OF PRIMARY NEOPLASMS oF Bone To BoNE Marrow. Jackson ‘ 
E. Upshaw, John R. McDonald and Ralph K. Ghormley, Surg., Gynec. & 
Obst. 89 :704-714 (Dec.) 1949. 


Since Gross first emphasized medullary extension in his classical paper on 
bone sarcomas in 1879, many other authors have observed these extensions 
and many have taken this into account in their discussions of the treatment of 
these lesions. The authors have undertaken to study the characteristics of 
marrow invasion as exhibited by the various individual neoplasms of bone. 


The tumors selected were located in the long bones of the extremity. In 
all cases, the extremities had been amputated prior to death. The basis for 
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selection for study was that the tumor be located in a long bone and that the 
entire extent of the amputation had been suitably preserved. Specimens were > 
taken from the bone marrow at regular short intervals througnout the bone 
containing the lesion and these specimens were subjected to microscopic study. 
Slides of the main lesion were examined and the type of neoplasms and the _ 
grade of malignancy were established. Only Ewing’s tumors were not graded. © 
Osteogenic sarcomas were divided into the subtypes of fiboblastic, chondro- 
blastic or osteoblastic, depending on the nature of the predominant celi. 


In an attempt to determine whether or not there was any relation between 
the location of the primary lesion and the extent to medullary extension, find- 
ings were studied in regard to the location of the primary lesion in the various 
segments of the various bones. The grade of malignancy in relation to exten- 

sion was also studied as well as extension in the various individual types of 
lesion. 

All cases of osteogenic sarcoma encountered at the Mayo Clinic between — 
the years of 1910 and 1935 which satisfied the criteria for selection were 

studied. From the study the following conclusions were drawn: 


“1) Direct extension is the usual method by which a primary bone sarcoma 
spreads in the bone marrow from its initial location in a long bone. 


“2) Medullary extension from a primary bone sarcoma may occur without 
 roentgenologic evidence of its presence. 


“3) Neoplastic medullary involvement may be found on microscopic exam- _ 
_ ination for a considerable distance past any gross evidence of medullary ex- 
tension in many cases of primary bone sarcoma. 


_ “4) Of the primary bone neoplasms studied, Ewing’s tumor exhibited the 
greatest tendency, osteogenic sarcomas the next greatest, and primary chondro- — 
sarcomas the least, to spread in bone marrow. In this series, 45 per cent of 
Ewing’s tumors, 20 per cent of osteogenic sarcomas, and none of primary 
chondrosarcomas showed medullary extension for three inches or more past | 
the limits of cortical involvement by the lesion. 


“5) Of the predominant cell types of osteogenic sarcoma, the osteoblastic — 
type exhibits the greatest tendency, the fibroblastic type the next greatest, and 
the chondroblastic type the least to extend in the bone marrow. 


“6) In osteogenic sarcoma, the higher the grade of malignancy, the greater — 
the amount of medullary involvement that is likely to be found. In this study. 
no medullary extension was found in cases of primary chondrosarcoma regard- 
less of grade of malignancy and no attempt was made to grade Ewing’s tumors. 


“7) The amount of medullary extension per se cannot be used as a basis for — 
prognosis in osteogenic sarcoma; while in Ewing’s tumors, cases with a marked 
medullary involvement have a distinctly worse prognosis. Apparently inva- 
sion of blood vessels and metastasis is as likely to occur in cases in which osteo- 
genic sarcomas show no spread in bone marrow as in those in which marked 
medullary extension occurs past the confines of the cortical lesion. In Ewing’s- 
tumors, however, those which have a greater invasive tendency as reflected by _ 
increased medullary extension, are more likely to invade blood vessels early 
and have undetected metastatic lesions at the time of surgery. 


“8) In the treatment of primary bone sarcomas by amputation, microscopic 
examination of the bone marrow at the point of amputation should be manda- 
tory in every case in which amputation performed through the bone contain-  __ 

ing the lesion before the surgeon concluded that the amputation is proximal — 
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to the lesion. The recognition of malignant cells individually or in small 
clusters may be very difficult, and when any doubt exists, amputation should 
be performed at a higher level. In this study the inadequacy of roentgenologic 
and gross methods of examination used alone for the detection of extension in 
the bone marrow at the site of amputation was not routine in these cases. It 
was found that in the cases of osteogenic sarcoma in which amputation was 
proximal to the bone containing the lesion results were superior to those in 
cases in which the transection was carried out through the bone containing the 
lesion. One important cause of the poor results of amputation through the 
bone containing the lesion, as compared to the results of amputation above the 
affected bone, was failure to amputate proximal to the lesion, since the ampu- 


tation occasionally was through an area of medullary extension w wane was 


undetected at the time of surgery.’ a das 


~ 


SURGERY OF THE SYMPATHETIC SYSTEM. Colin S. 
Journal-Lancet 69 :377-384 (Nov.) 1949. 


The author feels that recent advances in this branch of surgery call for a 
critical analysis of its importance, its indications and its abuses. For years it 
has been known that operations on the sympathetic nervous system are of 
definite value in the treatment of vasospastic diseases of the peripheral vessels. 
Jabolay first introduced periarterial sympathetectomy at the turn of the cen- 
tury but its development by Leriche led to its widespread employment by 
neurosurgeons. In recent years it has become apparent that operations on the 
sympathetic nervous system are also of value in the treatment of causalgia, 
visceral pain and some aspects of phantom limb. They are of limited value in 
the relief of anginal pain. Operations on the sympathetic nervous system are 
of aid in certain cases of hypertension in which medical therapy has failed, 
particularly in progressive hypertension before the malignant phase has set in. 
The author is careful to avoid the word “cure” in this paper. 


The anatomy of the sympathetic nervous system is reviewed. By means of 
sweating tests to outline the areas of anhidrosis, sympathectomy at various 
levels and of various extent are compared. The various indications for sym- 
pathectomy are discussed individually. There is rather general agreement on 
these as reflected in the literature. The author states that his experience indi- 
~~ that the use of sympathectomy is not justified in the treatment of thrombo- 
phlebitis. 


THE ANATOMY OF THE Hernia Recions. II. Femoral Hernia. Barry J. 
Anson, Arthur F. Reimann and La Vern L. Swigart, Surg., Gynec. & Obst. 
89 :753-763 (Dec.) 1949. 


Continuing their report upon the anatomy of the hernial regions, the 
authors herein present the findings of their dissection experience of the strata 
which, passing from the abdomen to the pelvis, converge upon the large ves- 
sels in the proximal part of the thigh and form sheaths for the femoral artery 
and vein. In‘this particular phase of the study, they have relied chiefly upon 
three particularly favorable specimens, each of them a well developed adult 

. two male and the other female. 


Excellent anatomic the text. The summary 
of findings is quoted : 
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“On the internal aspect, the abdominal wall presents an oval fovea cor- 


a = in position to the femoral ring. Here, as elsewhere, the peritoneum 

of the fovea rests upon a stratum of connective, the preperitoneal tissue. Ex- — 
ernie, both on the abdomen and in the proximal thigh, the superficial fascia — 
is bilaminar in character. The deeper portion is locally thickened through — 
inclusion of fat, subcutaneous vessels and lymph glands. As the subserous 
tissue is prolonged upon the femoral continuations of the external iliac vessels, — 
it is in turn covered by fascia derived from the parietal musculature. These | 
are, respectively, inner and outer lamellae of the femoral sheath. They are © 


carried downward through the vascular lacuna (beneath the inguinal liga- 


ment) to lie deep to the superficial fascia of the thigh where the fault in the 
investing fascia (fascia lata) brings them into contact. The same relations 
are acquired by any herniating mass which, coming to occupy the most medial 
situated space in the femoral sheath—namely the femoral canal—passes in 
succession through the femoral ring, femoral canal and fossa ovalis, to sub- 


cutaneous position. 


“The pathway taken by a femoral hernia, then, must be first almost directly 
downward into the femoral fossa, declination of the superior surface of the 
pubic bone carrying the process forward through the femoral ring. The her- 
niating structures meet a restraining arch of aponeurotic fibers formed by that 
part of the femoral sheath which is securely attached to the pubic pectin. Fur- 
ther resistance is offered by the lacunar ligament. But within the vascular 
lacuna the femoral vein and the investing sheath constitute a resilient lateral 
wall. Further progress distalward brings the process into the lower reaches 
of the femoral canal, where it impinges upon the overlying cornu of the fossa 
ovalis. After passing this point, the process is suddenly relieved of anterior 
constriction, and can press toward the integument in angulated course. While 
the neck of the process must remain small in size, the distal mass of the tumor 
may thus increase in bulk. In this situation, carrying the bilaminar femoral 
sheath forward as a conjoined envelope, the hernia impinges upon the deep 
layer of the superficial fascia, as the latter locally covers the fossa ovalis. Fur- 
ther descent is seemingly hindered by the basketlike arrangement of vessels 
related to the fossa, and by marginal fixation of the cribriform layer. The 
hernia consequently presses superiorly in front of the falciform margin and 


over the inguinal ligament. 


“Considering anterior hernial orifices together, the femoral canal (with the 
ring) represents an anatomical arrangement standing between inguinal and 
obturator canals in the point of structural weakness. 


“Tendency toward hernial protrusion through the inguinal wall is greatly 
increased by the presence of a congenital serous sac, and by subjection to the 
trauma and intra-abdominal pressure against parietes which are distensible 
The femoral orifice is a narrow one, encircled in front by an aponeurotic arch, 
bounded by the lacunar ligament medially, and supported behind by a bonv 
ridge. It is weakened only by the existence of potential space in the femoral 
ring and canal, and by the resilience of the large blood vessels on its medial 
aspect. As will be seen, the obturator orifice, narrower still, is effectively 
bounded by an osseoligamentous rim, the obturator canal; the canal not only 
possesses peritoneal, preperitoneal, and ligamentous tissues to support it in- 
ternally. but it is well barricaded externally by the layered musculature of 
the thigh.” 

In the succeeding final paper in me trilogy, the authors = deal with the 
anatomy of obturator hernia. 
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STUDIES OF THE EFFECTS OF CONCOMITANT VENOUS LIGATION IN ACUTE 
Artertat Occiusion. M. L. Cullen, L. G. Steppacher, Benjamin Green- 
span, H. E. Milliken, Jr.. G. W. Moore and G. C. Morris, Jr., Surg., 
Gynec. & Obst. 89:722-726 (Dec.) 1949. 


Since Makins, on the basis of observations made during the Boer War, 
postulated that concomitant venous ligation decreased the instance of gangrene 
following ligation of a major artery of an extremity, much contradictory evi- 
dence has been presented but the strong evidence in support of the theory 
offered by Brooks and his associates in 1934 and by the clinical impressions of 
many observers has kept the practice alive. The authors have undertaken to 
repeat the simple and logical experiments of Brooks and have sought a more 
sensitive test for determination of circulation in the extremities follow’ng 
ligation of major vessels. 


Brooks reported gangrene to be about 14.5 times as frequent when the com- 
mon iliac artery alone was ligated in the rabbit as when the common ilizc 
vein was ligated simultaneously. The authors’ repetition of his experiments 
have not confirmed this. The incidence of massive gangrene was identical in 
both groups and the incidence of focal necrosis was not significantly changed 
The incidence of contracture and atrophy were substantially reduced by simul- 
taneous ligation of the vein. 


The use of radioactive iodine by the method of Smith and Quimby was not 
satisfactory because the method requires injections of rather large amounts 
of radiosodium. The use of the clearance method of Kety (rate of disappear- 
ance of radiosodium from an injection site in a muscle) has proved most 


helpful. 


The authors have teen unable to determine that any benefit accrues from 
concomitant venous ligation in acute arterial occlusion. The evidence of 
Brooks and his associates was not confirmed. Studies of the clearance o‘ 
radiosodium by the method of Kety failed to show that any improvement 
results from this procedure. 


INTRATHORACIC PHEOCHROMCCYTOMA WITH HyPERTENSION. Herbert C. 
Maier, Ann. Surg. 130:1059-1065 (Dec.) 1949. 


Intrathoracic pheochromocytomas are extremely rare, only two having been 
previously reported. These were diagnosed at autopsy and only one of these 
was known to have hypertension. The author reports a case of intrathoracic 
pheochromocytoma in a 25 year old male, who three years earlier had had a 
normal blood pressure though reexamination of an x-ray study of the chest 
made at that time revealed the existence of the tumor. The man presented 
symptoms of hyperadrenalism and the presence of a tumor in the left chest was 
discovered on x-ray examination. His blood pressure was 190-210/100-120. 
The diagnosis was suspected preoperatively and adrenalin for intravenous in- 
jection was made available. The tumor was exposed and as soon as its blood 
supply was interrupted, the patient experienced a sudden, severe drop in blood 
pressure which responded to the intravenous administration of adrenalin. A 
moderate elevation of blood pressure persisted postoperatively but over a 
period of 214 years dropped to 140/80. His symptoms were relieved. Peri- 
renal air studies and a test with intravenous administration of a benzodioxan 
derivative suggested that no further adrenalin producing tumor tissue remained. 


A discussion of the subject is presented. It is emphasized that these tumors 
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usually occur in or near the adrenal glands and when extraadrenal, are usually 
found in the retroperitoneal abdominal region. Few pheochromocytomas pro- 
duce hypertension and when hypertension does occur, it is not necessarily 
paroxysmal. The tumors are occasionally malignant. The malignant ones 
apparently do not produce hypertension. Carotid body tumors are probably 
true pheochromocytomas. These also lack the tensor action. Symptoms pro- 
duced by such tumors include nervousness, sweating, intolerance of heat, 
weight loss in spite of good appetite, easy fatigue and palpitations. Hyper- 
thyroidism may be erroneously diagnosed. The basal metabolic rate may be 
elevated due to hypermetabolism based on the hyperadrenalinism. 


Surgical removal of the tumor usually results in a return of the blood pres- 
sure to normal. This apparently occurs even when renal and eyeground 
changes have occurred but it must be presumed that in advanced cases the 
changes are irreversible. 
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